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I. Background of the invention APR U b' 2002 

[00 1 ] The present invention pertains to a method for ^ggfj^f f M 
. 4 of interest that is P resent in the g^ome of a mycobacterium strain and/or is expressed by 

\0 ^| Said m ycobacterium strain and that is absent or altered in the genome of a different 

^/ ^gnycobacterium strain and/or is not expressed in said different mycobacterium strain, said 
method comprising the use of at least one clone belonging to a genomic DNA library of a 
given mycobacterium strain, said DNA library being cloned in a bacterial artificial 
chromosome (BAC). The invention concerns also polynucleotides identified by the 
above method, as well as detection methods for mycobacteria, particularly 
Mycobacterium tuberculosis, and kits using said polynucleotides as primers or probes. 
Finally, the invention deals with BAC-based mycobacterium DNA libraries used in the 
method according to the invention and particularly BAC-based Mycobacterium 
tuberculosis and Mycobacterium bovis BCG DNA libraries. 

[002] Radical measures are required to prevent the grim predictions of the World 
Health Organisation for the evolution of the global tuberculosis epidemic in the next 
century becoming a tragic reality. The powerful combination of genomics and 
bioinformatics is providing a wealth of information about the etiologic agent, 
Mycobacterium tuberculosis, that will facilitate the conception and development of new 
therapies. The start point for genome sequencing was the integrated map of the 4.4 Mb 
circular chromosome of the widely-used, virulent reference strain, M. tuberculosis H37Rv 
and appropriate cosmids were subjected to systematic shotgun sequence analysis at the 
Sanger Centre. 

[003] Cosmid clones (Balasubramanian et al., 1 996; Pavelka et al., 1 996) have 
played a crucial role in the M. tuberculosis H37Rv genome sequencing project. However, 
problems such as under-representation of certain regions of the chromosome, unstable 
inserts and the relatively small insert size complicated the production of a comprehensive 
set of canonical cosmids representing the entire genome. 
II. Summary of the invention 

[004] In order to avoid the numerous technical constraints encountered in the 
state of the art, as decribed hereabove, when using genomic mycobacterial DNA libraries 
constructed in cosmid clones, the inventors have attempted to realize genomic 
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mycobacterial DNA libraries in an alternative type of vectors, namely Bacterial Artificial 
Chromosome (BAC) vectors. 

[005] The success of this approach depended on whether the resulting BAC 
clones could maintain large mycobacterial DNA inserts. There are various reports 
describing the successful construction of a BAC library for eucaryotic organisms (Cai et 
al., 1995; Kim et al. , 1996; Misumi et al., 1997; Woo et al., 1994; Zimmer et al., 1997) 
where inserts up to 725 kb (Zimmer et al., 1997) were cloned and stably maintained in the 
E. coli host strain. 

[006] Here, it is shown that, surprisingly, the BAC system can also be used for 
mycobacterial DNA, as 70% of the clones contained inserts in the size of 25 to 104 kb. 

[007] This is the first time that bacterial, and specifically mycobacterial, DNA is 
cloned in such BAC vectors. 

[008] In an attempt to obtain complete coverage of the genome with a minimal 
overlapping set of clones, a Bacterial Artificial Chromosome (BAC) library of M. 
tuberculosis was constructed, using the vector pBeloB AC 1 1 (Kim et al., 1996) which 
combines a simple phenotypic screen for recombinant clones with the stable propagation 
of large inserts (Shizuya et al., 1992). The BAC cloning system is based on the E. coli F- 
factor, whose replication is strictly controlled and thus ensures stable maintenance of 
large constructs (Willets et al., 1987). BACs have been widely used for cloning of DNA 
from various eucaryotic species (Cai et al., 1995; Kim et al., 1996; Misumi et al., 1997; 
Woo et al., 1994; Zimmer et al., 1997). In contrast, to our knowledge this report 
describes the first attempt to use the BAC system for cloning bacterial DNA. 

[009] A central advantage of the BAC cloning system over cosmid vectors used 
in prior art is that the F-plasmid is present in only one or a maximum of two copies per 
cell, reducing the potential for recombination between DNA fragments and, more 
importantly, avoiding the lethal overexpression of cloned bacterial genes. However, the 
presence of the BAC as just a single copy means that plasmid DNA has to be extracted 
from a large volume of culture to obtain sufficient DNA for sequencing and it is 
described here in the examples a simplified protocol to achieve this. 

[010] Further, the stability and fidelity of maintenance of the clones in the BAC 
library represent ideal characteristics for the identification of genomic differences 
possibly responsible for phenotypic variations in different mycobacterial species. 
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[01 1] As it will be shown herein, BACs can be allied with conventional 
hybridization techniques for refined analyses of genomes and transcriptional activity from 
different mycobacterial species. 

[012] Having established a reliable procedure to screen for genomic 
polymorphisms, it is now possible to conduct these comparisons on a more systematic 
basis than in prior art using representative BACs throughout the chromosome and 
genomic DNA from a variety of mycobacterial species. 

[013] As another approach to display genomic polymorphisms, the inventors 
have also started to use selected H37Rv BACs for "molecular combing" experiments in 
combination with fluorescent in situ hybridization (Bensimon et al., 1994; Michalet et al., 
1997). With such techniques the one skilled in the art is enabled to explore the genome of 
mycobacteria in general and of M. tuberculosis in particular for further polymorphic 
regions. 

[014] The availability of BAC-based genomic mycobacterial DNA libraries 
constructed by the inventors have allowed them to design methods and means both useful 
to identify genomic regions of interest of pathogenic mycobacteria, such as 
Mycobacterium tuberculosis, that have no counterpart in the corresponding non- 
pathogenic strains, such as Mycobacterium bovis BCG, and useful to detect the presence 
of polynucleotides belonging to a specific mycobacterium strain in a biological sample. 

[015] By a biological sample according to the present invention, it is notably 
intended a biological fluid, such as plasma, blood, urine or saliva, or a tissue, such as a 
biopsy. 

[016] Thus, a first object of the invention consists of a method for isolating a 
polynucleotide of interest that is present in the genome of a mycobacterium strain and/or 
is expressed by said mycobacterium strain and that is absent or altered in the genome of a 
different mycobacterium strain and/or is not expressed in said different mycobacterium 
strain, said method comprising the use of at least one clone belonging to a genomic DNA 
library of a given mycobaterium strain, said DNA library being cloned in a bacterial 
artificial chromosome (BAC). 

[017] The invention is also directed to a polynucleotide of interest that has been 
isolated according to the above method and in particular a polynucleotide containing one 
or several Open Reading Frames (ORFs), for example ORFs encoding either a 
polypeptide involved in the pathogenicity of a mycobacterium strain or ORFs encoding 
Polymorphic Glycine Rich Sequences (PGRS). 
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[0 1 8] Such polynucleotides of interest may serve as probes or primers in order to 
detect the presence of a specific myobacterium strain in a biological sample or to detect 
the expression of specific genes in a particular mycobacterial strain of interest. 

[019] The BAC-based genomic mycobacterial DNA libraries generated by the 
present inventors are also part of the invention, as well as each of the recombinant BAC 
clones and the DNA insert contained in each of said recombinant BAC clones. 

[020] The invention also pertains to methods and kits for detecting a specific 
mycobacterium in a biological sample using either at least one recombinant BAC clone or 
at least one polynucleotide according to the invention, as well as to methods and kits to 
detect the expression of one or several specific genes of a given mycobacterial strain 
present in a biological sample. 
III. Brief description of the Figures, 

[021] In order to better understand the present invention, reference will be made 
to the appended figures which depicted specific embodiments to which the present 
invention is in no case limited in scope with. 

[022] Figures 1 A and IB : PCR-screening for unique BAC clones with specific 
primers for 2 selected genomic regions of the H37Rv chromosome, using 21 pools 
representating 2016 BACs (Figure 1 A) and sets of 20 subpools from selected positive 
pools (Figure IB). 

[023] Figure 2 : Pulsed-field gel electrophoresis gel of Dra\- cleaved BAC 
clones used for estimating the insert sizes of BACs. 

[024] Figure 3 : Minimal overlapping BAC map of M tuberculosis H37Rv 
superimposed on the integrated physical and genetic map established by Philipp et al. 
(18). Y- and I- numbers show pYUB328 (2) and pYUB412 (16) cosmids which were 
shotgun sequenced during the H37Rv genome sequencing project. Y-cosmids marked 
with * were shown in the integrated physical and genetic map (18). Rv numbers show the 
position of representative BAC clones relative to sequenced Y- and I- clones. Squared 
Rv numbers show BACs which were shotgun sequenced at the Sanger Centre. 

[025] Figures 4A and 4B : Ethidium bromide stained gel (Figure 4A) and 
corresponding Southern blot (Figure 4B) of EcoRl and Pvull digested Rv58 DNA 
hybridized with 32 P labeled genomic DNA preparations from M. tuberculosis H37Rv, M. 
bovis ATCC 19210 and M bovis BCG Pasteur. 

[026] Figure 5 : Organisation of the ORFs in the 12.7 kb genomic region present 
in M. tuberculosis H37Rv but not present in M. bovis ATCC 19210 and M. bovis BCG 
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Pasteur. Arrows show the direction of transcription of the putative genes. Positions of 
EcoW and Pvull restriction sites are shown. Vertical dashes represent stop codons. The 
1 1 ORFs correspond to the ORFs MTCY277.28 to MTCY277.38 / accession number 
Z79701 -EMBL Nucleotide Sequence Data Library. The junction sequences flanking the 
polymorphic region are shown. 

[027] Figure 6 : Variation in the C-terminal part of a PE-PGRS open reading 
frame in M. tuberculosis strain H37Rv relative to M. bovis BCG strain Pasteur. 

[028] The numbers on the right side of the Figure denote the position of the end 
nucleotides, taking as the reference the M. tuberculosis genome. 

[029] Figure 7 : Polynucleotide sequence next to the Hindlll cloning site in the 
BAC vector pBeloBACl 1 (Kim et al., 1996) used to clone the inserts of the BAC-based 
myobacterial genomic DNA library according to the invention. 

[030] NotI : location of the NotI restriction sites. 

[03 1 ] Primer T7-B AC 1 : nucleotide region recognized by the T7-B AC 1 primer 
shown in Table 1 . 

[032] T7 promoter: location of the T7 promoter region on the pBeloBacl 1 

vector. 

[033] Primer T7-Belo2 : nucleotide region recognized by the T7-Belo2 pimer 
shown in Table 1 . 

[034] Hind III : the Hindlll cloning site used to clone the genomic inserts in the 
pBeloBACll vector. 

[035] SP6-Mid primer: nucleotide region recognized by the SP6 Mid primer 
shown in Table 1 . 

[036] SP6-BAC1 primer : nucleotide region recognized by the SP6 BAC1 primer 
shown in Table 1 . 

[037] SP6 promoter: location of the SP6 promoter region on the pBeloBacl 1 

vector. 

IV. Detailed description of the preferred embodiments. 

[038] As already mentioned hereinbefore, the present invention is directed to a 
method for isolating a polynucleotide of interest that is present in the genome of a 
mycobacterium strain and/or is expressed by said mycobacterium strain and that is absent 
or altered in the genome of a different mycobacterium strain and/or is not expressed in 
said different mycobacterium strain, said method comprising the use of at least one clone 
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belonging to a genomic DNA library of a given mycobaterium strain, said DNA library 
being cloned in a bacterial artificial chromosome (BAC) type vector. 

[039] For this purpose, the inventors have constructed several BAC-based 
mycobacterial genomic DNA libraries that may be used in order to perform the above 
described method. 

[040] Because it is the first time that mycobacterial genomic, DNA has been 
successfully cloned in BAC type vectors, and because these DNA libraries are then novel 
and nonobvious, an object of the present invention consists in a myobacterial genomic 
DNA library cloned in such a BAC type vector. 

[041] As an illustrative example, a BAC-based DNA library of Mycobacterium 
tuberculosis has been realized. Forty-seven cosmids chosen from the integrated map of 
the 4.4 Mb circular chromosome (Philipp et al., 1996a) were shotgun-sequenced during 
the initial phase of the H37Rv genome sequence project. The sequences of these clones 
were used as landmarks in the construction of a minimally overlapping BAC map. 
Comparison of the sequence data from the termini of 420 BAC clones allowed us to 
establish a minimal overlapping BAC map and to fill in the existing gaps between the 
sequence of cosmids. As well as using the BAC library for genomic mapping and 
sequencing, we also tested the system in comparative genomic experiments in order to 
uncover differences between two closely related mycobacterial species. As shown in a 
previous study (Philipp et al., 1996b), M. tuberculosis, M. bovis and M. bovis BCG, 
specifically BCG Pasteur strain, exhibit a high level of global genomic conservation, but 
certain polymorphic regions were also detected. Therefore, it was of great interest to find 
a reliable, easy and rapid way to exactly localize polymorphic regions in mycobacterial 
genomes using selected BAC clones. This approach was validated by determining the 
exact size and location of the polymorphisms in the genomic region of Dral fragment Z4 
(Philipp et al., 1996b), taking advantage of the availability of an appropriate BAC clone 
covering the polymorphic region and the H37Rv genome sequence data. This region is 
located approximately 1.7 Mb from the origin of replication. 

[042] The Bacterial Artificial Chromosome (BAC) cloning system is capable of 
stably propagating large, complex DNA inserts in Escherichia colu As part of the 
Mycobacterium tuberculosis H37Rv genome sequencing project, a BAC library was 
constructed in the pBeloBACl 1 vector and used for genome mapping, confirmation of 
sequence assembly, and sequencing. The library contains about 5000 BAC clones, with 
inserts ranging in size from 25 to 104 kb, representing theoretically a 70 fold coverage of 
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the M. tuberculosis genome (4.4 Mb). A total of 840 sequences from the T7 and SP6 
termini of 420 BACs were determined and compared to those of a partial genomic 
database. These sequences showed excellent correlation between the estimated sizes and 
positions of the BAC clones and the sizes and positions of previously sequenced cosmids 
and the resulting contigs. Many BAC clones represent linking clones between sequenced 
cosmids, allowing full coverage of the H37Rv chromosome, and they are now being 
shotgun-sequenced in the framework of the H37Rv sequencing project. Also, no 
chimeric, deleted or rearranged BAC clones were detected, which was of major 
importance for the correct mapping and assembly of the H37Rv sequence. The minimal 
overlapping set contains 68 unique BAC clones and spans the whole H37Rv chromosome 
with the exception of a single gap of - 150 kb. As a post-genomic application, the 
canonical BAC set was used in a comparative study to reveal chromosomal 
polymorphisms between M tuberculosis, M. bovis and M. bovis BCG Pasteur, and a 
novel 12.7 kb segment present M. tuberculosis but absent from M. bovis and M. bovis 
BCG was characterized. This region contains a set of genes whose products show low 
similarity to proteins involved in polysaccharide biosynthesis. The H37Rv BAC library 
therefore provides the one skilled in the art with a powerful tool both for the generation 
and confirmation of sequence data as well as for comparative genomics and a plurality of 
post-genomic applications. 

[043] The above described BAC-based Mycobacterium tuberculosis genomic 
DNA library is part of the present invention and has been deposited in the Collection 
Nationale de Cultures de Microorganismes (CNCM) on November 19, 1997 under the 
accession number 1-1945. 

[044] Another BAC-based DNA library has been constructed with the genomic 
DNA of Mycobacterium bovis BCG, Pasteur strain, and said DNA library has been 
deposited in the Collection Nationale de Cultures de Microorganismes (CNCM) on June 
30, 1998 under the accession number 1-2049. 

[045] Thus, as a specific embodiment of the above described method for 
isolating a polynucleotide of interest said method makes use of at least one BAC-based 
DNA library that has beeen constructed from the genomic DNA of Mycobacterium 
tuberculosis, more specifically of the H37Rv strain and particularly of the DNA library 
deposited in the accession number 1-1945. 

[046] In another specific embodiment of the above described method for 
isolating a polynucleotide of interest said method makes use of at least one BAC-based 
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DNA library has beeen constructed from the genomic DNA of Mycobacterium bovis 
BCG, more specifically of the Pasteur strain and particularly of the DNA library 
deposited in the accession number 1-2049. 

[047] In more details, the method according to the invention for isolating a 
polynucleotide of interest may comprise the following steps : 

[048] a) isolating at least one polynucleotide contained in a clone of a BAC- 
based DNA library of mycobacterial origin; 

[049] b) isolating: 

[050] - at least one genomic or cDNA polynucleotide from a mycobacterium, 
said mycobacterium belonging to a strain different from the strain used to construct the 
BAC-based DNA library of step a); or alternatively 

[051] - at least one polynucleotide contained in a clone of a BAC-based DNA 
library prepared from the genome of a mycobacterium that is different from the 
mycobacterium used to construct the BAC-based DNA library of step a); 

[052] c) hybridizing the at least one polynucleotide of step a) to the at least one 
polynucleotide of step b); 

[053] d) selecting the at least one polynucleotide of step a) that has not formed a 
hybrid complex with the at least one polynucleotide of step b); 

[054] e) characterizing the selected polynucleotide. 

[055] Following the above procedure, the at least one polynucleotide of step a) 
may be prepared as follows : 

[056] 1) digesting at least one recombinant BAC clone by an appropriate 
resctriction endonuclease in order to isolate the polynucleotide insert of interest from the 
vector genetic material; 

[057] 2) optionally amplifying the resulting polynucleotide insert; 

[058] 3) optionally digesting the polynucleotide insert of step 1) or step 2) with 
at least one restriction endonuclease. 

[059] The above method of the invention allows the one skilled in the art to 
perform comparative genomics between different strains or species of mycobacteria cells, 
for example between pathogenic strains or species and their non pathogenic strains or 
species counterparts, as it is the illustrative case for the genomic comparison between 
Mycobacterium tuberculosis and Mycobacterium bovis BCG that is described herein in 
the examples. 
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[060] Restriction digests of a given clone of a BAC library according to the 
invention may be blotted to membranes, and then probed with radiolabeled DNA form 
another strain or another species of mycobacteria, allowing the one skilled in the art to 
identify, characterize and isolate a polynucleotide of interest that may be involved in 
important metabolical and/or physiological pathways of the mycobacterium under testing, 
such as a polynucleotide functionally involved in the pathogenicity of said given 
mycobacteria for its host organism. 

[061] More specifically, the inventors have shown in Example 6 that when 
restriction digests of a given clone of the BAC library identified by the CNCM accession 
number 1-1945 are blotted to membranes and then probed with radiolabeled total 
genomic DNA from, for example, Mycobacterium bovis BCG Pasteur, it is observed that 
restriction fragments that fail to hybridize with the M. bovis BCG Pasteur DNA are absent 
from its genome, hence identifying polymorphic regions between M. bovis BCG Pasteur 
and M. tuberculosis H37Rv. 

[062] Thus, a further object of the present invention consists in a polynucleotide 
of interest that has been isolated according to the method described herein before. 

[063] In Example 6, a polynucleotide of approximately 12.7 kilobases has been 
isolated that is present in the genome of M tuberculosis but is absent of the genome of M 
bovis BCG. This polynucleotide of interest contains 1 1 ORFs that may be involved in 
polysaccharide biosynthesis. In particular, two of said ORFs are of particular interest 
namely ORF6 (MTCY277.33; Rvl51 1) that encodes a protein that shares significant 
homology with bacterial GDP-D-mannose dehydratases, whereas the protein encoded by 
ORF7 (MTCY277.34; Rvl512) shares significant homology with a nucleotide sugar 
epimerase. As polysaccharide is a major constituent of the mycobacterial cell wall, these 
deleted genes may cause the cell wall of M. bovis BCG to differ from that of M. 
tuberculosis, a fact that may have important consequences for both the immune response 
to M bovis BCG and virulence. Detection of such a polysaccharide is of diagnostic 
interest and possibly useful in the design of tuberculosis vaccines. 

[064] Consequently, the polynucleotide of interest obtained following the 
method according to the invention may contain at least one ORF, said ORF preferably 
encoding all or part of a polypeptide involved in an important metabolical and/or 
physiological pathway of the mycobacteria under testing, and more specifically all or part 
of a polypeptide that is involved in the pathogenicity of the mycobacteria under testing, 
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such as for example Mycobacterium tuberculosis^ and more generally mycobacteria 
belonging to the Mycobacterium tuberculosis complex. 

[065] The Mycobacterium tuberculosis complex has its usual meaning, i.e. the 
complex of mycobacteria causing tuberculosis which are Mycobacterium tuberculosis, 
Mycobacterium bovis, Mycobacterium africanum, Mycobacterium microti and the 
vaccine strain Mycobacterium bovis BCG. 

[066] An illustrative polynucleotide of interest according to the present invention 
comprises all or part of the polynucleotide of approximately 12.7 kilobases that is present 
in the genome of M tuberculosis but is absent from the genome of M bovis BCG 
disclosed hereinbefore. This polynucleotide is contained in clone Rv58 of the BAC DNA 
library 1-1945. 

[067] Generally, the invention also pertains to a purified polynucleotide 
comprising the DNA insert contained in a recombinant BAC vector belonging to a BAC- 
based mycobacterial genomic DNA library, such as for example the 1-1945 BAC DNA 
library. 

[068] Advantageously, such a polynucleotide has been identified according to 
the method of the invention. 

[069] Such a polynucleotide of interest may be used as a probe or a primer useful 
for specifically detecting a given mycobacterium of interest, such as Mycobacterium 
tuberculosis or Mycobacterium bovis BCG. 

[070] More specifically, the invention then deals with a purified polynucleotide 
useful as probe or a primer comprising all or part of the nucleotide sequence SEQ ID N° 
1. 

[071] The location, on the Mycobacterium tuberculosis chromosome, of the 
above polynucleotide of sequence SEQ ID N° 1 has now been ascribed to begin, at its 5 f 
end at nucleotide at position nt 1696015 and to end, at its 3 1 end, at nucleotide at position 
nt 1708746. 

[072] For diagnostic purposes, this 12.7 kb deletion should allow a rapid PCR 
screening of tubercle isolates to identify whether they are bovine or human strains. The 
primers listed in Table I are flanking the deleted region and give a 722 bp amplicon in M. 
bovis or M. bovis BCG strains, but a fragment of 13,453 bp in M. tuberculosis that is 
practically impossible to amplify under the same PCR conditions. More importantly, 
assuming that some of the gene products from this region represent proteins with 
antigenic properties, it could be possible to develop a test that can reliably distinguish 
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between the immune response induced by vaccination with M bovis BCG vaccine strains 
and infection with M. tuberculosis or that the products (e.g. polysaccharides) are specific 
immunogens. 

[073] The invention also provides for a purified polynucleotide useful as a probe 
or as a primer, said polynucleotide being chosen in the following group of 
polynucleotides : 

[074] a) a polynucleotide comprising at least 8 consecutive nucleotides of the 
sequence SEQ ID N° 1; 

[075] b) a polynucleotide whose sequence is flxlly complementary to the 
sequence of the polynucleotide defined in a); 

[076] c) a polynucleotide that hybridizes under stringent hybridization conditions 
with the polynucleotide defined in a) or with the polynucleotide defined in b). 

[077] For the purpose of defining a polynucleotide or oligonucleotide 
hybridizing under stringent hybridization conditions, such as above, it is intended a 
polynucleotide that hybridizes with a reference polynucleotide under the following 
hybridization conditions. 

[078] The hybridization step is realized at 65 °C in the presence of 6 x SSC 
buffer, 5 x Denhardt's solution, 0,5% SDS and 100|ig/ml of salmon sperm DNA. 

[079] For technical information, 1 x SSC corresponds to 0.15 M NaCl and 
0.05M sodium citrate; 1 x Denhardt's solution corresponds to 0.02% Ficoll, 0.02% 
polyvinylpyrrolidone and 0.02% bovine serum albumin. 

[080] The hybridization step is followed by four washing steps : 

[081] - two washings during 5 min, preferably at 65 °C in a 2 x SSC and 0.1% 
SDS buffer, 

[082] - one washing during 30 min, preferably at 65 °C in a 2 x SSC and 0. 1% 
SDS buffer, 

[083] - one washing during 10 min, preferably at 65 °C in a 0. 1 x SSC and 
0.1%SDS buffer. 

[084] A first illustrative useful polynucleotide that is included in the 
polynucleotide of sequence SEQ ID N°l is the polynucleotide of sequence SEQ ID N°2 
that corresponds to the Sp6 end-sequence of SEQ ID N°l. 
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[085] A second illustrative useful polynucleotide that is included in the 
polynucleotide of sequence SEQ ID N°l is the polynucleotide of sequence SEQ ID N°3 
that corresponds to the T7 end-sequence of SEQ ID N°l ? located on the opposite strand. 

[086] The polynucleotide of sequence SEQ ID N°l contains 1 1 ORFs, the 
respective locations of which, taking into account the orientation of each ORF on the 
chromosome, on the sequence of the Mycobacterium tunerculosis chromosome, is given 
hereafter: 

[087] - The location of ORF1 is comprised between nucleotide at position nt 
1695944 and nucleotide at position nt 1696441. 

[088] - The location of ORF2 is comprised between nucleotide at position nt 
1696728 and nucleotide at position nt 1697420. 

[089] - The location of ORF3 is comprised between nucleotide at position nt 
1698096 and nucleotide at position nt 1699892. ORF3 probably encodes a protein having 
the characteristics of a membrane protein. 

[090] - The location of ORF4 is comprised between nucleotide at position nt 
1700210 and nucleotide at position ntl701088. 

[091] - The location of ORFS is comprised between nucleotide at position nt 
1701293 and nucleotide at position ntl 702588. ORFS encodes a protein having the 
characteristics of a membrane protein. 

[092] - The location of ORF6 is comprised between nucleotide at position nt 
1703072 and nucleotide at position ntl 704091. ORF6 encodes a protein having the 
characteristics of a GDP-D-mannose dehydratase. 

[093] - The location of ORF7 is comprised between nucleotide at position nt 
1704091 and nucleotide at position ntl705056. ORF7 encodes a protein having the 
characteristics of a nucleotide sugar epimerase involved in colanic acid biosynthesis. 

[094] - The location of ORF8 is comprised between nucleotide at position nt 
1705056 and nucleotide at position ntl 705784. 

[095] - The location of ORF9 is comprised between nucleotide at position nt 
1705808 and nucleotide at position ntl 706593. ORF9 encodes a protein having the 
characteristics of colanic acid biosynthesis glycosyl transferase. 

[096] - The location of ORF 10 is comprised between nucleotide at position nt 
1706631 and nucleotide at position nt 1707524. 
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[097] - The location of ORF1 1 is comprised between nucleotide at position nt 
1707530 and nucleotide at position ntl708648. ORF1 1 encodes a protein similar to a 
spore coat polysaccharide biosynthesis. 

[098] A polynucleotide of interest obtained by the above-disclosed method 
according to the invention may also contain at least one ORF that encodes all or part of 
acidic, glycine-rich proteins, belonging to the PE and PPE families, whose genes are often 
clustered and based on multiple copies of the polymorphic repetitive sequences. The 
names PE and PPE derive from the fact that the motifs ProGlu (PE, positions 8, 9) and 
ProProGlu (PPE, positions 7 to 9) are found near the N-terminus in almost all cases. The 
PE protein family all have a highly conserved N-terminal domain of ~1 10 amino acid 
residues, that is predicted to have a globular structure, followed by a C-terminal segment 
which varies in size, sequence and repeat copy number. Phylogenetic analysis separated 
the PE family into several groups, the larger of which is the highly repetitive PGRS class 
containing 55 members whereas the other groups share very limited sequence similarity 
in their C-terminal domains. The predicted molecular weights of the PE proteins vary 
considerably as a few members only contain the ~1 10 amino acid N-terminal domain 
while the majority have C-terminal extensions ranging in size from 100 up to >1400 
residues. A striking feature of the PGRS proteins is their exceptional glycine content (up 
to 50%) due to the presence of multiple tandem repetitions of GlyGlyAla or GlyGlyAsn 
motifs or variations thereof. 

[099] Like the PE family, the PPE protein family also has a conserved N- 
terminal domain that comprises —180 amino acid residues followed by C-terminal 
segments that vary considerably in sequence and length. These proteins fall into at least 
three groups, one of which constitutes the MPTR class characterised by the presence of 
multiple, tandem copies of the motif AsnXGlyXGlyAsnXGly (SEQ ID NO. 730). The 
second subgroup contains a characteristic, well-conserved motif around position 350 
(GlyXXSerValProXXTrp)(SEQ ID NO. 731), whereas the other group contains proteins 
that are unrelated except for the presence of the common 180-residue PPE domain. C- 
terminal extensions may range in size from 00 up to 3500 residues. 

[0100] One member of the PGRS sub-family, the WHO antigen 22T (Abou-Zeid 
et al., 1991), a 55kD protein capable of binding fibronectin, is produced during disease 
and elicits a variable antibody response suggesting either that individuals mount different 
immune responses or that this PGRS-protein may not be produced in this form by all 
strains of M. tuberculosis. In other words, at least some PE_PGRS coding sequences 
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encode for proteins that are involved in the recognition of M. tuberculosis by the immune 
system of the infected host. Therefore, differences in the PGRS sequences could 
represent the principal source of antigenic variation in the otherwise genetically and 
antigenically homogeneous bacterium. 

[0101] By performing the method of the invention using the M. tuberculosis BAC 
based DNA library 1-1945, the inventors have discovered the occurence of sequence 
differences between a given PGRS encoding ORF (ORF reference on the genomic 
sequence of M tuberculosis Rv0746) of M. tuberculosis and its counterpart sequence in 
the genome of M bovis BCG. 

[0102] More precisely, the inventors have determined that one ORF contained in 
BAC vector N° Rv418 of the M. tuberculosis BCG 1-1945 DNA library carries both base 
additions and base deletions when compared with the corresponding ORF in the genome 
of M bovis BCG that is contained in the BAC vector N° X0175 of the M. bovis BCG I- 
2049 DNA libary. The variations observed in the base sequences correspond to variations 
in the C-terminal part of the aminoacid sequence of the PGRS ORF translation product. 

[0103] As shown in Figure 6, an amino acid stretch of 9 residues in length is 
present in this M tuberculosis PGRS (ORf reference Rv0746) and is absent from the 
ORF counterpart of M. bovis BCG, namely the following amino acid sequence: 

[0104] NH 2 -GGAGGAGGSSAGGGGAGGAGGAGGWLLGD-COOH (SEQ ID 
NO. 732). 

[0105] Furthermore, Figure 6 shows also that an amino acid stretch of 45 residues 
in length is absent from this M. tuberculosis PGRS and is present in the ORF counterpart 
of M. bovis BCG, namely following amino acid sequence: 

[01 06] NH2-GAGGIGGIGGNANGGAGGNGGTGGQLWGSGGAGVEGGAAL 
SVGDT-COOH (SEQ ID NO. 733). 

[0107] Similar observations were made with PPE ORF Rv0442, which showed a 
5 codon deletion relative to a M. bovis amino acid sequence. 

[0108] Given that the polymorphism associated with the PE-PGRS or PEE ORFS 
resulted in extensive antigenic variability or reduced antigen presentation, this would be 
of immense significance for vaccine design, for understanding protective immunity in 
tuberculosis and, possibly, explain the varied responses seen in different BCG vaccination 
programmes. 

[0109] There are several striking parallels between the PGRS proteins and the 
Epstein-Barr virus-encoded nuclear antigens (EBNA). Both polypeptide families are 
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glycine-rich, contain Gly-Ala repeats that represent more than one third of the molecule, 
and display variation in the length of the repeat region between different isolates. The 
Gly-Ala repeat region of EBNA1 has been shown to function as a c/s-acting inhibitor of 
antigen processing and MHC class I-restricted antigen presentation. (Levitskaya et al., 
1995). The fact that MHC class I knock-out mice are extremely suscepible to M 
tuberculosis underlines the importance of MHC class I antigen presentation in protection 
against tuberculosis. Therefore, it is possible that the PE/PPE protein family also play 
some role in inhibiting antigen presentation, allowing the bacillus to hide from the host's 
immune system. 

[0110] As such the novel and nonobvious PGRS polynucleotide from M bovis 
which is homolog to the M. tuberculosis ORF Rv0746, and which is contained in the 
BAC clone N° X0175 (See Table 4 for SP6 and T7 end-sequences of clone n° X0175) of 
the 1-2049 M. bovis BCG BAC DNA library is part of the present invention, as it 
represents a starting material in order to define specific probes or primers useful for 
detection of antigenic variability in mycobacterial strains, possible inhibition of antigen 
processing as well as to differentiate M. tuberculosis from M bovis BCG. 

[0111] Thus, a further object of the invention consists in a polynucleotide 
comprising the sequence SEQ ID N°4. 

[0112] Polynucleotides of interest have been defined by the inventors as useful 
detection tools in order to differentiate M. tuberculosis from M. bovis BCG. Such 
polynucleotides are contained in the 45 aminoacid length coding sequence that is present 
in M. bovis BCG but absent from M. tuberculosis. This polynucleotide has a sequence 
beginning (5 f end) at the nucleotide at position nt 729 of the sequence SEQ ID N°4 and 
ending (3 1 end) at the nucleotide in position nt 863 of the sequence SEQ ID N°4. 

[0113] Thus, part of the present invention is also a polynucleotide which is chosen 
among the following group of polynucleotides : 

[0114] a) a polynucleotide comprising at least 8 consecutive nucleotides of the 
nucleotide sequence SEQ ID N°5 ; 

[01 15] b) a polynucleotide which sequence is fully complementary to the 
sequence of the polynucleotide defined in a) ; 

[0116] c) a polynucleotide that hybridizes under stringent hybridization conditions 
with the polynucleotide defined in a) or with the polynucleotide defined in b). 

[0117] The stringent hybridization conditions for the purpose of defining the 
above disclosed polynucleotide are defined herein before in the specification. 
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[0118] The invention also provides for a BAC-based Mycobacterium tuberculosis 
strain H37Rv genomic DNA library that has been deposited in the Collection Nationale 
de Cultures de Microorganismes on November 19, 1997 under the accession number I- 
1945. 

[01 19] A further object of the invention consists in a recombinant BAC vector 
which is chosen among the group consisting of the recombinant BAC vectors belonging 
to the BAC-based DNA library 1-1945. 

[0120] Generally, a recombinant BAC vector of interest may be chosen among the 
following set or group of BAC vectors contained in the BAC-based DNA library 1-1945 : 

[0121] RvlOl; Rvl02; Rvl03; Rvl04; Rvl05; Rvl06; Rvl07; Rvl08; Rvl09; 
RvlO; RvllO; Rvlll; Rvll2; Rvll3; Rvll4; Rvll5; Rvll6; Rvll7; Rvll8; Rvll9; 
Rvll; Rvl20; Rvl21; Rvl22; Rvl23; Rvl24; Rvl26; Rvl27; Rvl28; Rvl29; Rvl30; 



Rvl32 
Rvl43 
Rvl53 
Rvl64 
Rvl75 
Rvl85 
Rvl96 
Rv218 
Rv228 
Rv241 
Rv254 
Rv265 
Rv275 
Rv285 
Rv295 
Rv309 
Rv319 
Rv334 
Rv346 
Rv356 
Rv367 
Rv378 



Rvl34; Rvl35; Rvl36; Rvl37; Rvl38; Rvl39; Rvl3; Rvl40; Rvl41; Rvl42; 
Rvl44; Rvl45; Rvl46; Rvl47; Rvl48; Rvl49; Rvl4; Rvl50; Rvl51; Rvl52; 
Rvl54; Rvl55; Rvl56; Rvl57; Rvl59; Rvl5; Rvl60; Rvl61; Rvl62; Rvl63; 
Rvl65; Rvl66; Rvl67; Rvl69; Rvl6; Rvl70; Rvl71; Rvl72; Rvl73; Rvl74; 
Rvl76; Rvl77; Rvl78; Rvl79; Rvl7; Rvl80; Rvl81; Rvl82; Rvl83; Rvl84; 
Rvl86; Rvl87; Rvl88; Rvl8; Rvl90; Rvl91; Rvl92; Rvl93; Rvl94; Rvl95; 
Rvl9; Rvl; Rv201; Rv204; Rv205; Rv207; Rv209; Rv20; Rv214; Rv215; Rv217; 
Rv219; Rv21; Rv220; Rv221; Rv222; Rv223; Rv224; Rv225; Rv226; Rv227; 
Rv229; Rv22; Rv230; Rv231; Rv232; Rv233; Rv234; Rv235; Rv237; Rv240; 
Rv243; Rv244; Rv245; Rv246; Rv247; Rv249; Rv24; Rv251; Rv252; Rv253; 
Rv255; Rv257; Rv258; Rv259; Rv25; Rv260; Rv261; Rv262; Rv263; Rv264; 
Rv266; Rv267; Rv268; Rv269; Rv26; Rv270; Rv271; Rv272; Rv273; Rv274; 
Rv276; Rv277; Rv278; Rv279; Rv27; Rv280; Rv281; Rv282; Rv283; Rv284; 
Rv286; Rv287; Rv288; Rv289; Rv28; Rv290; Rv291; Rv292; Rv293; Rv294; 
Rv296; Rv29; Rv2; Rv301; Rv302; Rv303; Rv304; Rv306; Rv307; Rv308; 
Rv30; Rv310; Rv311; Rv312; Rv313; Rv314; Rv315; Rv316; Rv317; Rv318; 
Rv31; Rv32; Rv322; Rv327; Rv328; Rv329; Rv32; Rv330; Rv331; Rv333; 
Rv335; Rv336; Rv337; Rv338; Rv339; Rv33; Rv340; Rv341; Rv343; Rv344; 
Rv347; Rv348; Rv349; Rv34; Rv350; Rv351; Rv352; Rv353; Rv354; Rv355; 
Rv357; Rv358; Rv359; Rv35; Rv360; Rv361; Rv363; Rv364; Rv365; Rv366; 
Rv368; Rv369; Rv36; Rv370; Rv371; Rv373; Rv374; Rv375; Rv376; Rv377; 
Rv379; Rv37; Rv381; Rv382; Rv383; Rv384; Rv385; Rv386; Rv387; Rv388; 
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Rv389; Rv38; Rv390; Rv391; Rv392; Rv393; Rv396; Rv39; Rv3; Rv40; Rv412; Rv413; 
Rv414; Rv415; Rv416; Rv417; Rv418; Rv419; Rv41; Rv42; Rv43; Rv44; Rv45; Rv46; 
Rv47; Rv48; Rv49; Rv4; Rv50; Rv51; Rv52; Rv53; Rv54; Rv55; Rv56; Rv57; Rv58; 
Rv59; Rv5; Rv60; Rv61; Rv62; Rv63; Rv64; Rv65; Rv66; Rv67; Rv68; Rv69; Rv6; 
Rv70; Rv71; Rv72; Rv73; Rv74; Rv75; Rv76; Rv77; Rv78; Rv79; Rv7; Rv80; Rv81; 
Rv82; Rv83; Rv84; Rv85; Rv86; Rv87; Rv88; Rv89; Rv8; Rv90; Rv91; Rv92; Rv94; 
Rv95; Rv96; Rv9. 

[0122] The end sequences of the polynucleotide inserts of each of the above 
clones corresponding respectively to the sequences adjacent to the T7 promoter and to the 
Sp6 promoter on the BAC vector are shown in Table 3. 

[0123] It has been shown by the inventors that the minimal overlapping set of 
BAC vectors of the BAC-based DNA library 1-1945 contains 68 unique BAC clones and 
practically spans almost the whole H37Rv chromosome with the exception of a single gap 
of approximately 150 kb. 

[0124] More specifically, a recombinant BAC vector of interest is choosen among 
the following set or group of BAC vectors from the BAC-based DNA library 1-1945, the 
location of which vector DNA inserts on the chromosome of M. tuberculosis is shown in 
Figure 3 : 

[0125] Rv234; Rv351; Rvl66; Rv35; Rv415; Rv404; Rv209; Rv272; Rv30; 
Rv228; Rv233; Rb38; Rv280; Rvl77; Rv48; Rv374; Rvl51; Rv238; Rvl56; Rv92; Rv3; 
Rv403; Rv322; Rv243; Rv330; Rv285; Rv233; Rv219; Rv416; Rv67; Rv222; Rvl49; 
Rv279; Rv87; Rv273; Rv266; Rv25; Rvl36; Rv414; Rvl3; Rv289; Rv60; Rvl04; Rv5; 
Rvl65; Rv215; Rv329; Rv240; Rvl9; Rv74; Rv411; Rvl67; Rv56; Rv80; Rvl64; Rv59; 
Rv313; Rv265; Rv308; Rv220; Rv258; Rv339; Rvl21; Rv419; Rv418; Rv45; Rv217; 
Rvl34; Rvl7; Rvl03; Rv21; Rv22; Rv2; Rv270; Rv267; Rvl74; Rv257; Rv44; Rv71; 
Rv7; Rv27; Rvl91; Rv230; Rvl28; Rv407; Rvl06; Rv39; Rv255; Rv74; Rv355; Rv268; 
Rv58; Rvl73; Rv264; Rv417; Rv401; Rvl44; Rv302; Rv81; Rvl63; Rv281; Rv221; 
Rv420; Rvl75; Rv86; Rv412; Rv73; Rv269; Rv214; Rv287; Rv42; Rvl43. 

[0126] The polynucleotides disclosed in Table 3 may be used as probes in order to 
select a given clone of the BAC DNA library 1-1945 for further use. 

[0127] The invention also provides for a BAC-based Mycobacterium bovis strain 
Pasteur genomic DNA library that has been deposited in the Collection Nationale de 
Cultures de Microorganismes on June 30, 1998 under the accession number 1-2049. 
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[0128] A further object of the invention consists in a recombinant BAC vector 
which is chosen among the group consisting of the recombinant BAC vectors belonging 
to the BAC-based DNA library 1-2049. This DNA library contains approximately 1600 
clones. The average insert size is estimated to be -80 kb. 

[0129] Generally, a recombinant BAC vector of interest may be chosen among the 
following set or group of BAC vectors contained in the BAC-based DNA library 1-2049: 

[0130] X0001; X0002; X0003; X0004; X0006; X0007; X0008; X0009; X0010; 
X0012; X0013; X0014; X0015; X0016; X0017; X0018; X0019; X0020; X0021; X0175. 

[0131] The end sequences of the polynucleotide inserts of each of the above 
clones corresponding respectively to the sequences adjacent to the T7 promoter and to the 
Sp6 promoter on the BAC vector are shown in Table 4. 

[0132] The polynucleotides disclosed in Table 4 may be used as probes in order to 
select a given clone of the BAC DNA library 1-2049 for further use. 

[0133] Are also part of the invention the polynucleotide inserts that are contained 
in the above described BAC vectors, that are useful as primers or probes. 

[0134] These polynucleotides and nucleic acid fragments may be used as primers 
for use in amplification reactions, or as nucleic probes. 

[0135] PCR is described in the US patent N° 4,683,202. The amplified fragments 
may be identified by an agarose or a polyacrylamide gel electrophoresis, or by a capillary 
electrophoresis or alternatively by a chromatography technique (gel filtration, 
hydrophobic chromatography or ion exchange chromatography). The specificity of the 
amplification may be ensured by a molecular hybridization using, for example, one of the 
initial primers as nucleic probes. 

[0136] Amplified nucleotide fragments are used as probes in hybridization 
reactions in order to detect the presence of one polynucleotide according to the present 
invention or in order to detect mutations in the genome of the given mycobacterium of 
interest, specifically a mycobacterium belonging to the Mycobacterium tuberculosis 
complex and more specifically Mycobacterium tuberculosis and Mycobacterium bovis 
BCG. 

[0137] Are also part of the present invention the amplified nucleic fragments 
(«amplicons») defined herein above. 

[0138] These probes and amplicons may be radioactively or non-radioactively 
labeled, using for example enzymes or fluorescent compounds. 
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[0139] Other techniques related to nucleic acid amplification may also be used 
and are generally preferred to the PCR technique. 

[0140] The Strand Displacement Amplification (SDA) technique (Walker et al., 
1992) is an isothermal amplification technique based on the ability of a restriction 
enzyme to cleave one of the strands at his recognition site (which is under a 
hemiphosphorothioate form) and on the property of a DNA polymerase to initiate the 
synthesis of a new strand from the 3'OH end generated by the restriction enzyme and on 
the property of this DNA polymerase to displace the previously synthesized strand being 
localized downstream. The SDA method comprises two main steps: 

[0141] a) The synthesis, in the presence of dCTP-alpha-S, of DNA molecules that 
are flanked by the restriction sites that may be cleaved by an appropriate enzyme. 

[0142] b) The exponential amplification of these DNA molecules modified as 
such, by ezyme cleavage, strand displacement and copying of the displaced strands. The 
steps of cleavage, strand displacement and copy are repeated a sufficient number of times 
in order to obtain an accurate sensitivity of the assay. 

[0143] The SDA technique was initially realized using the restriction 
endonuclease Hindi but is now generally practised with an endonuclease from Bacillus 
stearothermophilus (BSOBI) and a fragment of a DNA polymerase which is devoid of 
any 5'-*-3'exonuclease activity isolated from Bacilllus cladotenax (exo- Bca) [=exo- 
minus-Bca]. Both enzymes are able to operate at 60°C and the system is now optimized 
in order to allow the use of dUTP and the decontamination by UDG. When unsing this 
technique, as described by Spargo et al. in 1996, the doubling time of the target DNA is 
of 26 seconds and the amplification rate is of 10 10 after an incubation time of 15 min at 
60°C. 

[0144] The SDA amplification technique is more easy to perform than PCR (a 
single thermostated waterbath device is necessary) and is faster thant the other 
amplification methods. 

[0145] Thus, another object of the present invention consists in using the nucleic 
acid fragments according to the invention (primers) in a method of DNA or RNA 
amplification according to the SDA technique. For performing SDA, two pairs of 
primers are used : a pair of external primers (Bl, B2) consisting of a sequence specific for 
the target polynucleotide of interest and a pair of internal primers (SI, S2) consisting of a 
fusion oligonucleotide carrying a site that is recognized by a restriction endonuclease, for 
exemple the enzyme BSOBI. 
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[0146] The operating conditions to perform SDA with such primers are described 
in Spargo et al ? 1996. 

[0147] The polynucleotides of the invention and their above described fragments, 
especially the primers according to the invention, are useful as technical means for 
performing different target nucleic acid amplification methods such as: 

[0148] - TAS (Transcription-based Amplification System), described by Kwoh et 
al. in 1989. 

[0149] - SR (Self-Sustained Sequence Replication), described by Guatelli et al. in 

1990. 

[0150] - NASBA (Nucleic acid Sequence Based Amplification), described by 
Kievitis et al. in 1991. 

[0151] - TMA (Transcription Mediated Amplification). 

[0152] The polynucleotides according to the invention are also useful as technical 
means for performing methods for amplification or modification of a nucleic acid used as 
a probe, such as: 

[0153] - LCR (Ligase Chain Reaction), described by Landegren et al. in 1988 and 
improved by Barany et al. in 1991 who employ a thermostable ligase. 

[0154] - RCR (Repair Chain Reaction) described by Segev et al. in 1992. 

[0155] - CPR ( Cycling Probe Reaction), described by Duck et al. in 1990. 

[0156] - Q-beta replicase reaction, described by Miele et al. in 1983 and improved 
by Chu et al. in 1986, Lizardi et al. in 1988 and by Burg et al. and Stone et al. in 1996. 

[0157] When the target polynucleotide to be detected is a RNA, for example a 
mRNA, a reverse transcriptase enzyme will be used before the amplification reaction in 
order to obtain a cDNA from the RNA contained in the biological sample. The generated 
cDNA is subsequently used as the nucleic acid target for the primers or the probes used in 
an amplification process or a detection process according to the present invention. 

[0158] The non-labeled polynucleotides or oligonucleotides of the invention may 
be directly used as probes. Nevertheless, the polynucleotides or oligonucleotides are 
generally labeled with a radioactive element 32 P, 35 S, 3 H, 125 I) or by a nonisotopic 
molecule (for example, biotin, acetylaminofluorene, digoxigenin, Sbromodesoxyuridin, 
fluorescein) in order to generate probes that are useful for numerous applications. 

[0159] Examples of non-radioactive labeling, of nucleic acid -fragments are 
described in the french patent N° FR-78 10975 or by Urdea et al. or Sanchez-Pescador et 
al., 1988. 



21 



[0160] In the latter case, other labeling techniques may be also used such as those 
described in the french patents FR-2 422 956 and 2 518 755. The hybridization step may 
be performed in different ways (Matthews et al. 5 1988). The more general method 
consists of immobilizing the nucleic acid that has been extracted from the biological 
sample onto a substrate (nitrocellulose, nylon, polystyrene) and then to incubate, in 
defined conditions, the target nucleic acid with the probe. Subsequently to the 
hybridization step, the excess amount of the specific probe is discarded and the hybrid 
molecules formed are detected by an appropriate method (radioactivity, fluorescence or 
enzyme activity measurement). 

[0161] Advantageously, the probes according to the present invention may have 
structural characteristics such that they allow the signal amplification, such structural 
characteristics being, for example, branched DNA probes as those described by Urdea et 
al. in 1991 or in the European patent N° EP-0 225 807 (Chiron). 

[0162] In another advantageous embodiment of the probes according to the 
present invention, the latters may be used as « capture probes », and are for this purpose 
immobilized on a substrate in order to capture the target nucleic acid contained in a 
biological sample. The captured target nucleic acid is subsequently detected with a 
second probe which recognizes a sequence of the target nucleic acid which is different 
from the sequence recognized by the capture probe. 

[0163] The oligonucleotide probes according to the present invention may also be 
used in a detection device comprising a matrix library of probes immobilized on a 
substrate, the sequence of each probe of a given length being localized in a shift of one or 
several bases, one from the other, each probe of the matrix library thus being 
complementary to a distinct sequence of the target nucleic acid. Optionally, the substrate 
of the matrix may be a material able to act as an electron donor, the detection of the 
matrix poisitons in which an hybridization has occurred being subsequently determined 
by an electronic device. Such matrix libraries of probes and methods of specific detection 
of a targer nucleic acid is described in the European patent application N° EP-0 713 016 
(Affymax technologies) and also in the US patent N° US-5,202,231 (Drmanac). 

[0164] Since almost the whole length of a mycobacterial chromososme is covered 
by a BAC-based genomic DNA libraries according to the present invention (i.e. 97% of 
the M. tuberculosis chromosome is covered by the BAC library 1-1945), these DNA 
libraries will play an important role in a plurality of post-genomic applications, such as in 
mycobacterial gene expression studies where the canonical set of BACs could be used as 
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a matrix for hybridization studies. Probing such matrices with cDNA probes prepared 
from total mRNA will uncover genetic loci induced or repressed under different 
physiological conditions (Chuang et al., 1993; Trieselmann et al., 1992). As such, the 
H37Rv BAC library represents a fundamental resource for present and future genomics 
investigations. 

[0165] The BAC vectors or the polynucleotide inserts contained therein may be 
directly used as probes, for example when immobilized on a substrate such as described 
herein before. 

[0166] The BAC vectors or their polynucleotide inserts may be directly asdorbed 
on a nitrocellulose membrane, at predetermined locations on which one or several 
polynucleotides to be tested are then put to hybridize therewith. 

[0167] Preferably, a collection of BAC vectors that spans the whole genome of 
the mycobacterium under testing will be immobilized, such as, for example, the set of 68 
BAC vectors of the 1-1945 DNA library that is described elsewhere in the specification 
and shown in Figure 3. 

[0168] The immobilization and hybridization steps may be performed as 
described in the present Materials and Methods Section. 

[0169] As another illustrative embodiment of the use of the BAC vectors of the 
invention as polynucleotide probes, these vectors may be useful to perform a 
transcriptional activity analysis of mycobacteria growing in different environmental 
conditions, for example under conditions in which a stress response is expected, as it is 
the case at an elevated temperature, for example 40°C. 

[0170] In this specific embodiment of the invention, Genescreen membranes may 
be used to immobilize the restriction endonuclease digests (Hindlll digests for the BAC 
DNA library 1-1945) of the BAC vectors by tranfer from a gel (Trieselmann et al., 1992). 

[0171] Alternatively, the BAC vectors may be immobilized for dot blot 
experiments as follows. First, the DNA concentration of each BAC clone is determined 
by hybridization of blots of clone DNAs and of a BAC vector concentration standard with 
a BAC vector specific DNA probe. Hybridization is quantified by the Betascope 603 blot 
analyzer (Betagen Corp.), which colects beta particles directly from the blot with high 
efficiency. Then, 0.5 ug of each clone DNA is incubated in 0.25 M NaOH and 10 mM 
EDTA at 65°C for 60 min to denature the DNA and degrade residual RNA contaminants. 
By using a manifold filtration system (21 by 21 wells), each clone DNA is blotted onto a 
GeneScreen Plus nylon membrane in the alkaline solution. After neutralization, the blots 
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are baked at 85°C for 2 h under vacuum. Positive and negative controls are added when 
necessary. In order to perform this procedure, it may be refer-red to the article of Chuang 
et al. (1993). 

[0172] For RNA extractions, cells grown in a suitable volume of culture medium 
may, for example, be immediately mixed with an equal volume of crushed ice at -70°C 
and spun at 4°C in a 50 ml centrifugation tube. The cell pellet is then suspended in 0.6 ml 
of ice-cold buffer (10 mM KC1, 5 mM MgCl, 10 mM Tris; pH 7.4) and then immediately 
added to 0.6 ml of hot lysis buffer (0.4 M NaCl, 40 mM EDTA, 1% beta- 
mercaptoethanol, 1% SDS, 20 mM Tris; pH 7.4) containing 100 jal of water saturated 
phenol. This mixture is incubated in a boiling water bath for 40 s. The debris are 
removed by centrifugation. The supernatant is extracted with phenol-chloroform five 
times, ethanol precipitated, and dried. The dried RNA pellet is dissolved in water before 
use. 

[0173] Then labeled total cDNA may be prepared by the following method. The 
reaction mixture contains 15 |ag of the previously prepared total RNA, 5 \ig of pd(N 6 ) 
(random hexamers from Pharmacia Inc.), 0.5 mM dATP, 0.5 mM dGTP and 0.5mM 
DTTP, 5^iM dCTP, 100 >iCi of [a- 32 P]dCTP (3,000 Ci/mmol), 50 mM Tris-HCl (pH 8.3), 
6 mM MgCl 2 , 40 mM Kcl, 0.5 U of avian myeloblastosis virus reverse transcriptase (Life 
Science Inc.) in a total volume of 50 |il. The reaction is allowed to continue overnight at 
room temperature. EDTA and NaOH are then added to final concentrations of 50 mM 
and 0.25 M, respectively, and the mixture is incubated at 65°C for 30 min to degrade the 
RNA templates. The cDNA is then ready to use after neutralization by adding Hcl and 
Tris buffer. 

[0174] The hybridization step may be performed as described by Chuang et al. 
(1993) and briefly disclosed hereinafter. The DNA dot blot is hybridized to 32 P- labeled 
total cDNA in a solution containing 0.1% polyvinylpyrrolidone, 0.1% Ficoll 0.1% sodium 
Ppi, 0.1% bovine serum albumin, 0.5% SDS, 100 mM NaCl, and 0.1 mM sodium citrate, 
pH 7.2, at 65°C for 2 days and then washed with a solution containing 0.1% SDS, 100 
mM NaCl, and 10 mM Na-citrate, pH 7.2. The same dot blot is used for hybridization 
with both control and experimental cDNAs, with an alkaline probe stripping procedure 
(soaked twice in 0.25M NaOH-0.75 M NaCl at room temperature, 30 min each, 
neutralized, and completely dried at 65°C for at least 30 min) between the two 
hybridizations. Quantification may be done with the Betascope 603 blot analyzer 
(Betagen Corp.). 
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[0175] As it flows from the above technical teachings, another object of the 
invention consists in a method for detecting the presence of mycobateria in a biological 
sample comprising the steps of: 

[0176] a) bringing into contact the recombinant BAC vector or a purified 
polynucleotide according to the invention with a biological sample ; 

[0177] b) detecting the hybrid nucleic acid molecule formed between said purified 
polynucleotide and the nucleic acid molecules contained within the biological sample. 

[0178] The invention further deals with a method for detecting the presence of 
mycobacteria in a biological sample comprising the steps of: 

[0179] a) bringing into contact the recombinant BAC vector or a purified 
polynucleotide according to the invention that has been immobilized onto a substrate with 
a biological sample; 

[0180] b) bringing into contact the hybrid nucleic acid molecule formed between 
said purified polynucleotide and the nucleic acid contained in the biological sample with 
a labeled recombinant BAC vector or a polynucleotide according to the invention, 
provided that said polynucleotide and polynucleotide of step a) have non-overlapping 
sequences. 

[0181] Another object of the invention consists in a method for detecting the 
presence of mycobacteria in a biological sample comprising the steps of: 

[0182] a) bringing into contact the nucleic acid molecules contained in the 
biological sample with a pair of primers according to the invention; 

[0183] b) amplifying said nucleic acid molecules; 

[0184] c) detecting the nucleic acid fragments that have been amplified, for 
example by gel electrophoresis or with a labeled polynucleotide according to the 
invention. 

[0185] In one specific embodiment of the above detection and/or amplification 
methods, said methods comprise an additional step wherein before step a), the nucleic 
acid molecules of the biological sample have been made available to a hybridization 
reaction. 

[0186] In another specific embodiment of the above detection methods, said 
methods comprise an additional step, wherein, before the detection step, the nucleic acid 
molecules that are not hybridized with the immobilized purified polynucleotide are 
removed. 
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[01 87] Also part of the invention is a kit for detecting mycobacteria in a 
biological sample comprising: 

[0188] a) a recombinant BAC vector or a purified polynucleotide according to the 
invention; 

' [0189] b) reagents necessary to perform a nucleic acid hybridization reaction. 
[0190] The invention also pertains to a kit for detecting a mycobacteria in a 
biological sample comprising: 

[0191] a) a recombinant BAC vector or a purified polynucleotide according to the 
invention that is immobilized onto a substrate; 

[0192] b) reagents necessary to perform a nucleic acid hybridization reaction; 

[0193] c) a purified polynucleotide according to the invention which is 
radioactively or non-radioactively labeled, provided that said polynucleotide and the 
polynucleotide of step a) have non-overlapping sequences. 

[0194] Moreover, the invention provides for a kit for detecting mycobacteria in a 
biological sample comprising: 

[0195] a) a pair of purified primers according to the invention; 
[0196] b) reagents necessary to perform a nucleic acid amplification reaction; 
[0197] c) optionally, a purified polynucleotide according to the invention useful 
as a probe. 

[0198] The invention embraces also a method for detecting the presence of a 
genomic DNA, a cDNA or a mRNA of mycobacteria in a biological sample, comprising 
the steps of : 

[0199] a) bringing into contact the biological sample with a plurality of BAC 
vectors according to the invention or purified polynucleotides according to the invention, 
that are immobilized on a substrate; 

[0200] b) detecting the hybrid complexes formed. 

[0201] The invention also provides a kit for detecting the presence of genomic 
DNA, cDNA or mRNA of a mycobacterium in a biological sample, comprising: 

[0202] a) a substrate on which a plurality of BAC vectors according to the 
invention or purified polynucleotides according to the invention have been immobilized; 

[0203] b) optionally, the reagents necessary to perform the hybridization reaction. 

[0204] Additionally, the recombinant BAC vectors according to the invention and 
the polynucleotide inserts contained therein may be used for performing detection 
methods based on « molecular combing ». Said methods consist in methods for aligning 
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macromolecules, especially DNA and are applied to processes for detecting, for 
measuring intramolecular distance, for separating and/or for assaying a macromolecule, 
especially DNA in a sample. 

[0205] These « molecular combing » methods are simple methods, where the 
triple line S/A/B (meniscus) resulting form the contact between a solvent A and the 
surface S and a medium B is caused to move on the said surface S, the said 
macromolecules (i.e. DNA) having a part, especially an end, anchored on the surface S, 
the other part, especially the other end, being in solution in the solvent A. These methods 
are particularly fully described in the PCT Application n° PCT/FR 95/00165 files on 
February 11, 1994 (Bensimon et al.). 

[0206] When performing the « molecular combing » method with the recombinant 
BAC vectors according to the inventions or their polynucleotide inserts, the latters may be 
immobilized («anchored») on a suitable substrate and aligned as described in the PCT 
Application n° PCT/FR 95/00165, the whole teachings of this PCT Application being 
herien incorporated by reference. Then, polynucleotides to be tested, preferably under the 
form of radioactively or non radioactively labeled polynucleotides, that may consist of 
fragments of genomic DNA, cDNA etc. are brought into contact with the previously 
aligned polynucleotides according to the present invention and then their hybridization 
position on the aligned DNA molecules is determined using any suitable means including 
a microscope or a suitable camera device. 

[0207] Thus, the present invention is also directed to a method for the detection of 
the presence of a polynucleotide of mycobacterial origin in a biological sample and/or for 
physical mapping of a polynucleotide on a genomic DNA, said method comprising: 

[0208] a) aligning at least one polynucleotide contained in a recombinant BAC 
vector according to the invention on the surface of a substrate; 

[0209] b) bringing into contact at least one polynucleotide to be tested with the 
substrate on which the at least one polynucleotide of step a) has been aligned; 

[0210] c) detecting the presence and/or the location of the tested polynucleotide 
on the at least one aligned polynucleotide of step a). 

[021 1] The invention finally provides for a kit for performing the above method, 
comprising: 

[0212] a) a substrate whose surface has at least one polynucleotide contained in a 
recombinant BAC vector according to the invention; 

[0213] b) optionally, reagents necessary for labeling DNA; 
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[0214] c) optionally, reagents necessary for performing a hybridization reaction. 

[0215] In conclusion, it may be underlined that the alliance of such B AC -based 
approaches such as described in the present specification to the advances in comparative 
genomics by the availability of an increased number of complete genomes, and the rapid 
increase of well-characterized gene products in the public databases, will allow the one 
skilled in the art an exhaustive analysis of the mycobacterial genome. 
MATERIALS AND METHODS 

[0216] 1. DNA-preparation. Preparation of M tuberculosis H37Rv DNA in 
agarose plugs was conducted as previously described (Canard et al., 1989; Philipp et al., 
1996b). Plugs were stored in 0.2 M EDTA at 4°C and washed 3 times in 0. 1% Triton X- 
100 buffer prior to use. 

[0217] 2. BAC vector preparation. pBeloBACl 1 was kindly provided by Dr. 
Shizuya, Department of Biology, California Institute of Technology (Pasadena, CA). The 
preparation followed the description of Woo et al., 1994 (Woo et al., 1994). 

[0218] 3. Partial digestion with Hindlll. Partial digestion was carried out on plugs, 
each containing approximately 10 |xg of high molecular weight DNA, after three one hour 
equilibration steps in 50 ml of Hindlll IX digestion buffer (Boehringer Mannheim, 
Mannheim, Germany) plus 0.1% Triton X-100. The buffer was then removed and 
replaced by 1 ml/plug of ice-cold Hindlll enzyme buffer containing 20 units of Hindlll 
(Boehringer). After two hours incubation on ice, the plugs were transferred to a 37°C 
water bath for 30 minutes. Digestions were stopped by adding 500 |il of 50 mM EDTA 
(pH 8.0). 

[0219] 4. Size selection. The partially digested DNA was subjected to contour- 
clamped homogenous electric field (CHEF) electrophoresis on a 1% agarose gel using a 
BioRad DR III apparatus (BioRad, Hercules, CA) in DC TAE buffer at 13°C, with a ramp 
from 3 to 15 seconds at 6 V/cm for 16 hours. Agarose slices from 25 to 75 kb, 75 to 120 
kb and 120 to 180 kb were excised from the gel and stored in TE at 4°C. 

[0220] 5. Ligation and transformation. Agarose-slices containing fractions from 
25 to 75 kb, 75 to 120 kb and 120 to 180 kb were melted at 65°C for 10 minutes and 
digested with Gelase (Epicentre Technologies, Madison, WI), using 1 unit per 100 |il gel- 
slice. 25-100 ng of the size-selected DNA was then ligated to 10 ng of Hindlll digested, 
dephosphorylated pBeloBACl 1 in a 1:10 molar ratio using 10 units of T4 DNA ligase 
(New England Biolabs, Beverly, MA) at 16°C for 20 hours. Ligation mixtures were 
heated at 65°C for 15 minutes, then drop-dialysed against TE using Millipore VS 0.025 
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mM membranes (Millipore, Bedford, MA). Fresh electrocompetent.fi:. coli DH10B cells 
(Sheng et al., 1995) were harvested from 200 ml of a mid-log (OD 550 =0.5) culture grown 
in SOB medium. Cells were washed three times in ice-cold water, and finally 
resuspended in ice-cold water to a cell density of 10 1 1 cells/ml (OD 550 =150). 1 ul of the 
ligation-mix was used for electroporation of 30 ul of electrocompetent DHIOB E. coli 
using a Eurogentec Easyject Plus electroporator (Eurogentec, Seraing, Belgium), with 
settings of 2.5 kV, 25 uF, and 99 Q, in 2 mm wide electroporation cuvettes. After 
electroporation, cells were resuspended in 600 ul of SOC medium, allowed to recover for 
45 minutes at 37°C with gentle shaking, and then plated on LB agar containing 12.5 
ug/ml chloramphenicol (CM), 50 ug/ml-X-gal, and 25 ug/ml IPTG. The plates were 
incubated overnight and recombinants (white colonies) were picked manually to 96 well 
plates. Each clone was inoculated 3 times (2 X 200 ul and 1 X 100 ul of 2YT/12.5 ug/ml 
CM per clone) and incubated overnight. One of the microliter plates, containing 100 ul 
culture per well, was maintained as a master plate at -80°C after 100 ml of 80% glycerol 
were added to each well, while minipreps (Sambrook et al., 1989) were prepared from the 
remaining two plates to check for the presence of inserts. Clones containing inserts were 
then designated "Rv" clones, repicked from the master plate to a second set of plates for 
storage of the library at -80°C. 

[0221] 6. Preparation of DNA for sizing, direct sequencing and comparative 
genomics. A modified Birnboim and Doly protocol (Birnboim et al., 1979) was used for 
extraction of plasmid DNA for sequencing purposes. Each Rv clone was inoculated into 
a 50 ml Falcon polypropylene tube containing 40 ml of 2YT medium with 12.5 ug/ml of 
CM and grown overnight at 37°C with shaking. Cells were harvested by centrifugation 
and stored at -20°C. The frozen pellet was resuspended in 4 ml of Solution A (50 mM 
glucose, 10 mM EDTA, 25 mM Tris, pH 8.0) and 4 ml of freshly prepared solution B (0.2 
M NaOH 0.2% SDS) was then added. The solution was gently mixed and kept at room 
temperature for 5 minutes before adding 4 ml of ice-cold solution C (3M Sodium Acetate, 
pH 4.7). Tubes were kept on ice for 15 min, and centrifuged at 10,000 rpm for 15 min. 
After isopropanol precipitation, the DNA pellet was dissolved in 600 ul RNase solution 
(15 mM Tris HC1 pH 8.0, 10 ug/ml RNase A). After 30 minutes at 37°C the DNA 
solution was extracted with chloroform :isoamylalcohol (24:1) and precipitated from the 
aqueous phase using isopropanol. The DNA pellet was then rinsed with 70% ethanol, air- 
dried and dissolved in 30 ul distilled water. In general, DNA prepared by this method 
was clean and concentrated enough to give good quality results by automatic sequencing 
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(at least 300 bp of sequence). For a few DNA preparations, an additional polyethylene 
glycol (PEG) precipitation step was necessary, which was performed as follows. The 30 
|ol of DNA solution were diluted to 64|ol> mixed gently and precipitated using 16 \x\ 4M 
NaCl and 80 of 13% PEG 8000. After 30 min on ice the tubes were centrifuged at 
4°C, the pellet carefully rinsed with 70% ethanol, air-dried and diluted in 20 |al of 
distilled water. 

[0222] 7. Sizing of inserts. Insert sizes were determined by pulsed-field gel 
electrophoresis (PFGE) after cleavage with Dral (Promega). 100-200 ng of DNA was 
Dral-cleaved in 20 total reaction volume, following the manufacturers 
recommendations, then loaded onto a 1% agarose gel and migrated using a pulse of 4 s 
for 15 h at 6.25 V/cm at 10°C on an LKB-Pharmacia CHEF apparatus. Mid-range and 
low-range PFGE markers (New England Biolabs) were used as size standards. Insert 
sizes were estimated after ethidium bromide staining of gels. 

[0223] 8. Direct sequencing. For each sequencing reaction 7 |il BAC DNA (300- 
500ng), 2 (il primer (2 pM), 8 jxl reaction mix of the Taq DyeDeoxy Terminator cycle 
sequencing kit (Applied Biosystems) and 3 |il distilled water were used. 

[0224] After 26 cycles (96°C for 30 sec; 56°C for 15 sec; 60°C for 4 min) in a 
thermocycler (MJ-research Inc., Watertown, MA) DNA was precipitated using 70 jal of 
70% ethanol/0.5 mM MgCh, centrifuged, rinsed with 70% ethanol, dried and dissolved 
in 2 |il of formamide/EDTA buffer. SP6 and T7 samples of 32 BAC clones were loaded 
onto 64 lane, 6% polyacrylamide gels and electrophoresis was performed on a Model 
373 A automatic DNA sequencer (Applied Biosystems) for 12 to 16 hours. The sequences 
of oligonucleotides used as primers are shown in Table 1. 

[0225] 9. DOP-PCR. As an alternate procedure we used partially degenerate 
oligonucleotides in combination with vector-specific (SP6 or T7) primers to amplify 
insert ends of BAC clones, following a previously published protocol for PI clones (Liu 
et al., 1995). The degenerate primers Deg2, Deg3, Deg4, Deg6 (Table 1) gave the best 
results for selected amplification of insert termini. 

[0226] Table 1 : Primers used for PCRs and sequencing 

[0227] Vector specific Primers for POP PCR- first amplification step : 

[0228] SP6-BAC1: AGT TAG CTC ACT CAT TAG GCA (SEQ ID NO. 734) 

[0229] T7-BAC1: GGA TGT GCT GCA AGG CGA TTA (SEQ ID NO. 735) 

[0230] Vector specific Primers (direct sequencing, nested primer for second PCR 

step) 



30 



[0231] SP6 Mid: AAA CAG CTA TGA CCA TGA TTA CGC CAA (SEQ ID 
NO. 736) 

[0232] T7-Belo2: TCC TCT AGA GTC GAC CTG CAG GCA (SEQ ID NO. 

737) 

[0233] Degenerate Primers : 

[0234] Deg2: TCT AGA NNN NNN TCC GGC (SEQ ID NO. 738) 
[0235] Deg3: TCT AGA NNN NNN GGG CCC (SEQ ID NO. 739) 
[0236] Deg4: CGT TTA AAN NNN NWA GGC CG (SEQ ID NO. 740) 
[0237] Deg6: GGT ACT AGT NNN NNW TCC GGC (SEQ ID NO. 741) 
[0238] Primers used for the amplification of M. bovis DNA in polymorphic 
chromosomal region of Rv58 : 

[0239] Primer 1: ACG ACC TCA TAT TCC GAA TCC C (SEQ ID NO. 742) 
[0240] Primer 2: GCA TCT GTT GAG TAC GCA CTT CC (SEQ ID NO. 743) 
[0241] 10. Screening by pooled PGR. To identify particular clones in the library 
which could not be detected by random end-sequencing of the 400 B AC clones, PCR- 
screening of DNA pools was performed. Primers were designed for regions of the 
chromosome where no BAC coverage was apparent using cosmid-or H37Rv whole 
genome shotgun sequences. Primers were designed to amplify approximately 400-500 
bp. Ninety-six- well plates containing 200 |il 2YT/12.5 |ag/ml CM per well were 
inoculated with 5 |il of -80°C glycerol stock cultures each from the master plates and 
incubated overnight. The 96 clones of each plate were pooled by taking 20 jol of culture 
from each well and this procedure was repeated for 31 plates. Pooled cultures were 
centrifuged, the pellets were resuspended in sterile water, boiled for 5 minutes, 
centrifuged and the supernatants kept for PCRs. As an initial screening step, the 31 pools 
of a total of 2976 BACs, representing about two thirds of the library were tested for the 
presence of a specific clone using appropriate PCR primers. PCR was performed using 
10 jal of supernatant, 5 (il of assay buffer (100 mM b-mercaptoethanol, 600 mM Tris HC1 
(pH 8.8), 20 mM MgCl 2 , 170 mM (NH 4 ) 2 S04), 5 \i\ of Dimethylsulfoxide (DMSO), 5 \A 
of dNTPs (20 mM), 5 \x\ of water, 10 pi primer (2 |xM), 10 \x\ inverse primer (2 ^M) and 
0.2 units ofTaq DNA polymerase (Boehringer). 32 cycles of PCR (95°C for 30 s, 55°C 
for 1 min 30 s, 72°C for 2 min) were performed after an initial denaturation at 95°C for 1 
min. An extension step at 72°C for 5 min finished the PCR. If a pool of 96 clones 
yielded an appropriate PCR product (Fig. 1 A), subpools were made to identify the 
specific clone. Subpools representative for lane A of a 96 well plate were made by 
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pooling clones 1 to 12 from lane A into a separate tube. Subpools for lanes B to H were 
made in the same way. In addition, subpools of each of the 12 rows (containing 8 clones 
each) were made, so that for one 96 well plate, 20 subpools were obtained. PCR with 
these 20 subpools identified the specific clone (Fig. IB, lower gel portion). If more than 
one specific clone was present among the 96 clones of one plate (Fig. IB, upper gel 
portion), additional PCR reactions had to be performed with the possible candidates (data 
not shown). 

[0242] 11. Genomic comparisons. DNA from the BAC clone Rv58 was digested 
with the restriction endonucleases EcoRl and PvwII, and resolved by agarose gel 
electrophoresis at low voltage overnight (1.5 V/cm). DNA was transferred via the 
method of Southern to nitrocellulose membranes (Hybond C extra, Amersham) following 
standard protocols (Sambrook et al., 1989), then fixed to the membranes at 80°C for 2 
hours. The blot was hybridized with 32 P labelled total genomic DNA from M. 
tuberculosis H37Rv, M. bovis type strain (ATCC 19210) or M. bovis BCG Pasteur. 
Hybridization was performed at 37°C overnight in 50% formamide hybridization buffer 
as previously described (Philipp et al., 1996b). Results were interpreted from the 
autoradiograms. 

[0243] 12. Computer analysis. Sequence data from the automated sequencer 
ABI373 A were transferred as binary data to a Digital Alpha 200 station or Sun SparcII 
station and analysed using TED, a sequence analysis program from the Staden software 
package (Dear et al., 1991). Proof-read sequences were compared using the BLAST 
programs (Altschul et al., 1990) to the M. tuberculosis H37Rv sequence databases of the 
Sanger Centre, containing the collected cosmid sequences (TB.dbs) and whole-genome 
shotgun reads (TB_shotgun_all.dbs) (htt P ://www. Sf m P er »r ..wi in addition, local 
databases containing 1520 cosmid end-sequences and the accumulating BAC end- 
sequences were used to determine the exact location of end-sequenced BACs on the 
physical and genetic map. MycDB (Bergh et al., 1994) and public databases (EMBL, 
Genbank) were also used to compare new sequences, but to a lesser extent. The 
organization of the open reading frames (ORFs) in the polymorphic region of clone Rv58 
was determined using the DIANA software established at the Sanger Centre. 
EXAMPLES 

[0244] Example 1 : Construction of a pBeloB AC 1 1 library of M. tuberculosis 



H37Rv. 
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[0245] Partial Hindlll fragments of H37Rv DNA in the size range of 25 to 180 kb 
were ligated into pBeloBACl 1 and electroporated into strain E. coli DHIOB. While 
cloning of fractions I (25 to 75 kb) and II (75 to 120 kb) gave approximately 4 x 10 4 
transformants (white colonies), cloning of fraction III (120 to 180 kb) repeatedly resulted 
in empty clones. Parallel cloning experiments using partial Hindlll digests of human 
DNA resulted in stable inserts for all three fractions (data not shown), suggesting that the 
maximum size of large inserts in BAC clones is strongly dependent on the source of the 
DNA. Analysis of the clones for the presence of inserts revealed that 70% of the clones 
had an insert of the appropriate size while the remaining 30% of white colonies 
represented empty or lacZ' -mutated clones. Size determination of randomly selected, 
Z)ralcleaved BACs via PFGE showed that the insert sizes ranged for the majority of the 
clones between 40 kb and 100 kb with an average size of 70 kb. Clones with inserts of 
appropriate size were designated with "Rv" numbers, recultured and stored at -80°C for 
further use. 

[0246] Example 2 : Direct DNA sequence analysis of BACs. 

[0247] To characterize the BAC clones, they were systematically subjected to 
insert termini sequencing. Two approaches, direct sequencing of BAC DNA and PCR 
with degenerate oligonucleotide primers (DOP), adapted to the high G+C content of 
mycobacterial DNA, were used. In a first screening phase, 50 BAC clones designated 
Rvl to Rv50 were analysed using both methods in parallel. Except for two clones, where 
the sequences diverged significantly, the sequences obtained by the two methods only 
differed in length. Sequences obtained directly were on average about 350 bp long and 
for 95% of the clones both the SP6 and T7 end-sequences were obtained at the first 
attempt. Sequences obtained by DOP-PCR were mostly shorter than 300 bp. For 40% of 
the BACs we obtained only very short amplicons of 50 to 100 base pairs from one end. 
In two cases the sequence obtained with the DOP-PCR differed from the sequences 
obtained by direct sequencing, and in these cases E. coli or vector sequences were 
amplified (data not shown). Taking the advantages and disadvantages of both methods 
into account, we decided to use direct termini sequencing for the systematic 
determination of the SP6 and T7 end-sequences. 

[0248] Example 3 : Representativity of the library. 

[0249] After having determined the end-sequences of 400 BACs a certain 
redundancy was seen. The majority of clones were represented at least 3 to 4 times. 
Maximum redundancy was seen in the vicinity of the unique rrn operon, as 2.5% of the 
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clones carried identical fragments that bridge the cosmids Y50 and Y130 (Fig. 3, 
approximate position at 1440 kb). The majority of clones with identical inserts appeared 
as two variants, corresponding to both possible orientations of the Hindill fragment in 
pBeloBACII. This suggests that the redundancy was not the result of amplification 
during library construction, but due to the limited number of possible combinations of 
partial Hindill fragments in the given size-range of 25 to 120 kb. To detect rare BAC 
clones, a pooled PCR protocol was used. Primers were designed on the basis of the 
existing cosmid sequences and used to screen 31 pools of 96 BAC clones. When positive 
PCR products of the correct size were obtained, smaller subpools (of 8 or 12 clones each) 
of the corresponding pool were subsequently used to identify the corresponding clone 
(Figs. 1A and IB). With this approach 20 additional BACs (Rv401-Rv420) were found 
for the regions where no BACs were found with the initial systematic sequencing 
approach. The end-sequences of these BACs (Rv40 1-420) were determined by direct 
sequencing, which confirmed the predicted location of the clones on the chromosome. A 
97% coverage of the genome of H37Rv with BAC clones was obtained. Only one region 
of ~ 150 kb was apparently not represented in the BAC library as screening of all pools 
with several sets of specific primers did not reveal the corresponding clone. This was 
probably due to the fact that Hindm fragments of mycobactenial DNA larger than 1 10 kb 
are very difficult to establish in E. coli and that a Hindill fragment of ~ 120 kb is present 
in this region of the chromosome (data not shown). 
[0250] Example 4: Establishing a BAC map. 

[0251] Using all end-sequence and shotgun-sequence data from the H37Rv 
genome sequencing project, most of the BAC clones could then be localized by sequence 
comparison on the integrated map of the chromosome of M. tuberculosis strain H37Rv 
(Philipp et al., 1996b) and an ordered physical map of the BAC-clones was established. 
PCR with primers from the termini sequences of selected BACs were used for 
chromosomal walking and confirmation of overlapping BACs (data not shown). The 
correct order of BACs on the map was also confirmed more recently, using 40,000 whole 
genome shotgun reads established at the Sanger Centre. In addition, pulsed-field gel 
electrophoresis of Dral digests of selected BACs was performed (Fig. 2) in order to see if 
the approximate fragment size and the presence or absence of Dral cleavage sites in the 
insert were consistent with the location of the BACs on the physical map (Fig. 3). 
Comparison of the sequence-based BAC-map with the physical and genetic map, 
established by PFGE and hybridization experiments (Philipp et al., 1996b), showed that 
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the two maps were in good agreement. The positions of 8 genetic markers previously 
shown on the physical and genetic map were directly confirmed by BAC-end-sequence 
data (Table 2, Fig. 3). The position of 43 from 47 Y-clones (91%) shown on the physical 
and genetic map, which were later shotgun sequenced, was confirmed by the BAC end- 
sequences and shotgun sequence data. Four clones (Y63, Y180, Y251, and Y253) were 
located to different positions than previously thought and this was found to be due to 
book keeping errors or to chimeric inserts. Their present approximate location relative to 
the oriC is shown in Figure 3: Y63 at 380 kb, Y63A at 2300 kb, Y180 at 2160 kb, Y251 
at 100 kb, and Y253 at 2700 kb. A total of 48 BACs, covering regions of the 
chromosome, not represented by cosmids were then shotgun sequenced (Cole et al., 
1997), and these are squared in Fig. 3. No chimeric BACs were found, which is 
consistent with the observations of other research groups for other BAC libraries (Cai et 
al., 1995; Zimmer et al., 1997). The absence of chimenic BACs was of particular 
importance for the correct assembly of the M, tuberculosis H37Rv sequence. The exact 
position of the BAC termini sequences on the chromosome will be available via the world 
wide web (http://www.pasteur.fr/MycDB). 

[0252] Table 2 : Identities of genetic markers previously shown on the integrated 
and genetic map of H37Rv. (Phlipp et al., 1996b) which showed perfect sequence 
homology with BAC end sequences. 



Locus 



BAC 
end 
sequence 



Description of 
genetic marker 



Organism 



GenBank 
Accession 
n° 



dnaJ,dnaK Rvl64T7 

fop-A Rvl36T7 

polA Rv401T7 

ponA Rv273T7 

pstC Rvl03T7 



apa 



recA 
wag9 



Rvl63SP6 



Rv415SP6 
Rv35SP6 



Secreted 

alanine-proline-rich 

antigen 

DnaJ hsp 

Fibronectin binding 
protein 

DNA polymerase I 
Penicillin binding 
protein 
Putative 

phosphate transport 
receptor 
Homologous 
recombination 
3 5 -kDa antigen 



M. tuberculosis 
M. leprae 



M. tuberculosis 
M. tuberculosis 
M. leprae 



M. tuberculosis 



M. tuberculosis 
M. tuberculosis 



X80268 

M95576 

M27016 

LI 1920 

S82044 

Z48057 



X58485 
M69187 



[0253] Example 5 : Repetitive end-sequences. 
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[0254] Repetitive sequences can seriously confound mapping and sequence 
assembly. In the case of the BAC end-sequences, no particular problems with 
repetitive sequences were observed. Although nine clones with one end in an IS 1081 
(Collins et al., 1991) sequence were identified, it was possible to correctly locate their 
position on the map using the sequence of the second terminus. Moreover, these BACs 
were used to determine the exact locations of IS1081 sequences on the map. Five copies 
of this insertion sequence, which harbors a Hindlll cleavage site, were mapped on the 
previous physical and genetic map. In contrast, BAC end-sequence data revealed an 
additional copy of IS 1081 on the M tuberculosis H37Rv chromosome. The additional 
copy was identified by six clones (Rv27, Rvl 1 8, Rvl42, Rvl60, Rvl90, Rv371) which 
harbored an identical fragment linking Y50 to 1364 (Fig. 3, at ~ 1380 kb). This copy of 
IS 1081 was not found by previous hybridization experiments probably because it is 
located near another copy of IS 1081, localized on the same Dral fragment Z7 and Asnl 
fragment U (Fig. 3, at ~ 1 140 kb). Furthermore, the position of a copy of IS1081 
previously shown in Dral fragment Yl (Fig. 3, at -1840 kb) had to be changed to the 
region of Y349 (Fig. 3, at ~ 3340 kb) according to the end-sequences of BAC Rv223. 
The positions of the four other IS1081 copies were confirmed by the sequence data and 
therefore remained unchanged. In total 6 copies of IS 1 081 were identified in the H37Rv 
genome in agreement with the findings of others (Collins et al., 1991). 

[0255] In addition, a sequence of 1 165 bp in length containing a Hindlll site was 
found in two copies in the genome of H37Rv in different regions. The end-sequences of 
BAC clones Rv48 and Rv374, covering cosmid Y164, as well as Rv419 and Rv45, that 
cover cosmid Y92, had perfect identity with the corresponding parts of this 1 165 bp 
sequence (Fig. 3, at ~ 3480 kb and ~ 900 kb). Analysis of the sequence did not reveal any 
homology with insertion sequences or other repetitive elements. However, as each of the 
two locations showed appropriate BAC coverage, chimerism of the sequenced cosmids 
Y164 and Y92 can be ruled out as the probable cause. 

[0256] Example 6 : Using BAC clones in comparative genomics. 
[0257] The minimal overlapping set of BAC clones represents a powerful tool for 
comparative genomics. For example, with each BAC clone containing on average an 
insert of 70 kb, it should be possible to cover a 1Mb section of the chromosome with 15 
BAC clones. Restriction digests of overlapping clones can then be blotted to membranes, 
and probed with radiolabeled total genomic DNA from, for example, M bovis BCG 
Pasteur. Restriction fragments that fail to hybridize with the M. bovis BCG Pasteur DNA 
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must be absent from its genome, hence identifying polymorphic regions between M. bovis 
BCG Pasteur and M. tuberculosis H37Rv. The results of such an analysis with clone Rv58 
(Fig. 3, at ~ 1680 kb) are shown here. This clone covers a previously described polymorphic 
genomic region between M. tuberculosis and M. bovis BCG strains (Philipp et al., 1996a). 
EcoM and PvwII digests from clone Rv58, fixed on nitrocellulose membranes, were 
hybridized with 32 P-labelled total genomic DNA from M. tuberculosis H37Rv, M. bovis 
(ATCC 19120), andM bovis BCG Pasteur. Figures 4A and 4B present the results of this 
analysis, where it is clear that several restriction fragments from clone Rv58 failed to 
hybridize with genomic DNA from either M. bovis or M. bovis BCG Pasteur. On the basis of 
the various missing restriction fragments, a restriction map of the polymorphic region was 
established and compared to the H37Rv sequence data. The localization of the polymorphism 
could therefore be estimated, and appropriate oligonucleotide primers (Table 1) were selected 
for the amplification and sequencing of the corresponding region in M. bovis. The alignment 
of M. bovis and M. tuberculosis H37Rv sequences showed that 12,732 bp were absent from 
the chromosomal region of the M. bovis type strain and M. bovis BCG Pasteur strain. The 
G+C content of the polymorphic region is 62.3 mol%, which is the same as the average 
genome G+C content of the M. tuberculosis genome, hence indicating that this region is not a 
prophage or other such insertion. Subsequent PCR studies revealed that this segment was 
also absent from the Danish, Russian, and Glaxo substrains of M. bovis BCG, suggesting that 
this polymorphism can be used to distinguish M. bovis from M. tuberculosis. Analysis of this 
sequence showed that 1 1 putative open reading frames (ORFs) are present in M. tuberculosis, 
corresponding to ORFs MTCY277.28 to MTCY277.38 / accession number Z79701 -EMBL 
Nucleotide Sequence Data Library (Fig. 5). FASTA searches against the protein and nucleic 
acid databases revealed that the genes of this region may be involved in polysaccharide 
biosynthesis. Among these putative genes, the highest score was seen with ORF 6 
(MTCY277.33), whose putative product shows a 51.9% identity with GDP-D-Mannose 
dehydratase from Pseudomonas aeruginoso (accession number U18320 - EMBL Nucleotide 
Sequence Data Library) in a 320 amino acid overlap. The novel M. bovis sequence of the 
polymorphic region was deposited under accession number AJ003 103 in the EMBL 
Nucleotide Sequence Data Library. 

[0258] As it appears from the teachings of the specification, the invention is not 
limited in scope to one or several of the above detailed embodiments; the present invention 
also embraces all the alternatives that can be performed by one skilled in the same technical 
field, without deviating from the subject or from the scope of the instant invention. 
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Clone Rv7 

::::::::::::: Rv7SP6.seq: 



CCGGCGACCTGAATCGGCTGGCATCGGGTGCCAACCTGTTi 



GGCCGACAATCTCGGTGACTTCGCGGTCAAGTCA< 



GCCG 



G 



GGCCGTTGCGGGTGTCCGCAGCCTTGTCCAGCCCCTCGCTTACTCCA 

(SEQ ID NO. 656) 

:::::::::::: :Rv7T7.seq: 
<*<3^TGCAAGCTTTTO^ 

CCCACGCATGGTG /QJ=n .n AC ? CCT ^ C ^CGGCGGAACAGCTCGATTCCCGGAACG 

(SEQ ID NO. 657) 

Clone Rv80 

: Rv80SP6.seq: 



TCAGATACT 

TACGTATCTCCACGGCACTCAAGGAATTAAATCCCGAATCGGCA^^""**"^- la/ w^fc>CTGTTAAGCGGT 



(obU lu NO. 658) 

:Rv80T7.seq: : 



xtcctcgatctccgacttaa 
:gagcttggccgccgccacct 
^atgcacgttgccgaacgtcn 

GCTTCTCGTTGATCTCGTTCGCCACGCCGTCCTCTTCGCCGCCGACG rCGAAGTCCTCCGGGCTGGTGTACA 



cgccgccacct 

cggccagcangtatttgccgtgctcac^^ 



GTTTTCT CGAAG' 

(SEQ ID NO. 659) 



Clone Rv81 

:Rv81SP6.seq: 



ATGTNCAGCGCGTTCGCGANCTCNACATATCT (SEQ ID NO CACCCGGGACGCTGCCACTC 
ziizztiziiiii Rv81T7 «seqjj;:; - ••••••• 

Clone Rv82 

::::::::::::: Rv82SP6 . seq :::;::::::•< 

ACGTCGCAATCGCGTACCAAACACATCACGCATATGATTAATTTGTTCAATTCTATAAO^ 
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TCCTCGAATTTCCATATCCGGGTGCGGTAGTCGCCCTGCTTTCTCGGCATCTCTGATAGCCTGAGAAGAAACCCCAAC 
TAAATCCGCTGCTTCACCTATTCTCCAGCGCCGGGTTATTTTCCTCGCTTCCGGGCTGTCATCATTAAACTGTGCAA 

(SEQ ID NO. 662) 

Clone Rv83 

::::::::::::: Rv83SP6. seq: :::::::::::: 
AACAGCTATGAC(^TGATTACGCCAAGCTATTTAGGTGACACT 

GAACTCCACGGCGTGGATNAAGGTACCGGCCGGGATGTTGCGCAATGGCAGGTTGTTGCCCGGCTTGANGTCCGC^ 
AGCGCCGGATTCCACC^CATCCCCTTGCGAAANTCCGTTGGGTNCNATGATGTNNCGCTTCTCCCCNTCNANATAATG 
GANCAACGCNATCCGTGCGGTACGGTTCGGGTCNTACTCCATGTNCGCGACCTTGGCGTTGANACCATCTTTGTCATT 
GCGGCGAAAGTCNATCATCCGGTNAGCNCGCNTATGANCGCCGCCTTTGTGCCGGGTGGTAATCCGGCCATGOGCNTT 
GCGTCCACCGCGAACGTGCAACGGGGGCNCCAACGANTTCTCCNGGGTTGAACCGGTNATCT /oc^ ,n 

(ofcQ ID NO. 663) 

::::::::::::: Rv83T7 . seq ::::::::::::: 
TGTGTGTGGTGGTAACCC^TCTGAG<^GTGTGCCAAACCGGGGC^ 
GCTGGGTAAGCGTCG (SEQ |Q ^ ^ 

Clone Rv84 

Rv84SP6 . seq: :::::;:;;;:: 
AACAGCTATGACCATGATTACGCCAAGCTATTTAGGTGACACTATANAATACTCAAGCTTGCGGGTNATNGCCTTGGT 
CAACGGCACCGTGATCGGATCNGGGTCTACCGCACACATNGACTGGAGCTTCGGCGAANTCATOGCCTATGCCTCGCG 
GGGGGTGACGCTGANCCCNGGTGACNTGTTCNGCTCNGGCACGGTGCCCACCTGCACGCTCNTCNAACACCTCANGCC 
ACCGGAATCATTCCCNGGCTGGCTGCACGANAGCGANNTTGTCNCCCTCC^ 
AACGTCCCGACNAACGGCACTCCTTTTCCNTTTGCTCTTC (SEQ ID NO 665) 

::::::::::::: Rv84T7 . seq: :::::::::::: 

GAAAT CATTGATGGTTT GAGTCACCAGGCCGATC^GCCTTCGCCGAGC CAAATTCCAATCAAGAGGCCCAAGCCCGT 
ACCAATC^GCCCGGCAACGAGGGATTCCGTCATTATt^GCC^W^T^^ 

TATGGCGAAAAACGGTCGCCGTTGCACGACATTAAATGTCACGGTATTGTAGATTAAAAAGATACCCACC^ACAANGC 
AATCA7^ACTGAGAGCGGTTAAATTGACCGTAAAAGCGTCCGTCATCTGTTTGACNGTGTCCCGTTGGGTATCCGACGT 
TTCCATACGCACACCGGCCGGCAGTCTTTGTTGGATGCGTNTTGCAATGGCCTCATCTTTGATGATCAAATCGATGTN 
GCTCAGTCTTCCGGGCATATGGAACAACTCTTGGGCCGTGGAAATATCAGCAATGATA (§£q |q N q gggj 

Clone Rv85 

:::::::::::: : Rv85SP6 . seq : :::::::::::: 

CTTTCGCCCAGGCCGGCGCGGATGTCCTCATCGCTTC^CGAACATCATCCGAGCTTGACGCTGTCGCCGAACAGATCC 
GCGCTGCCGGCCGCCGCGCCCACACCGTTGCCGCCGATCTGGCCCATCCCGAGGTGACCGCGCAGCTGGCTGGTCAGG 
CCGTCGGAGCTTTCGGGAAGCTCGACATCGTCGTCAACAACGTTGGCGGCACCATGCCCAACACGCTGCTAAGCACCT 
CGACCAANGACCTCGCGGACGCCTTCGCCTTCAACGTGGG(^CCGCCCACGCGCT<^^ 

TGCTGGAACACTCCGGCGGCGGCAGCGTGATCAACATC^GCTCCACC^TGGGCCGGCTGGCGGCGCGGGGTTTC 

c 0 ^ (SEQ ID NO. 667) 

::::::::::::: Rv85T7 .seq :::::::::::: : v 

TGTGGGCTCCGATCCGGCGCGCATGGCATCGACGGCGACGCCGATCGATGACGGCCAGGCTTACGAGCTTGAGGGTGT 
GAAGTTGTGGACC^CCAACGGTGTGGTAGCGGACCTGCTAGTGGTTATGGCGCGGGTACCGC^SCAGTGAAGGGCNCCG 
AGGGGGAATCANCGCCTTTGTCGTCGAGGCTGATTCGCCCGGGATCACCGTGGAGCGGCGCAACAAGTTCATGGGACT 
GCGTGGCATCGAAAACGGCGTGACCCGGCTTCNTCGCGTC^GGGTGCCCAAAGAC^CTTGATCX;CANGGAAGCGACG 
GTCTGAAGATCGCGCTGACC^(^CTC^CGCCGGACGGCTGTCCCTACCGGCGATCCAACCGGAGT (SEQ ID NO £68) 

Clone Rv86 

:::::::::::: :Rv86SP6.seq: :::::::::::: 

GAGCTGGCCGAGCTGGACCGGTTCACCGCGGAACTACCGTTCTCGCTCGACGACTTTCAGCAGCGGGCTTGCAGCGCG 
CTGGAACGCGGCCACGGTGTGCTGGTGTGCGCGCCGACCGGCGCTGGCAAGACAGTGGTCGGCGAGTTCGCCGTGCAC 
CTGGCGCTGGCGGCCGGCAGTAAATGTTTCTACACCACGCCGCTGAAAGCCCTGAGCAACCAAAAGCACACCGATCTC 
ACAGCACGCTACGGCCGTGACCAGATCTGGCTGCTGACCGGTGACCTGTCNGTCAACGGCAACCGCCGGTGGTGGTGA 



TGACCACCGAAATGCTGCGCAACATGCTCTAC 

> v tu in 

669) 



(S£ QlD 



NO. 



WO 99/54487 



120 



PCT/IB99/00740 



::::::::::::: Rv86T7.seq: :::::::::::: 

GATCTCTGGATCGGCGGGGCTCTCCGGGCCGGCCTCGGCGACCTCAGCGGGCCGCGCCTTCCGGCCGAACCATTCCCT 

AGCCATAGATGACCGCACCTCGATGCACGGTTTGGCGGCAACGCGGCAAGGCGTCNGTCGGGCCCAGCCGCGGCAATG 

CGGGTACCCGGGAGCGCGGGTCNGTANACCANCGCTGGACTGCGTCGCGCGGTGCGTCNACNTCAAAGTCCCCOGCGT 
CCCATATCGCGTATGACGCGGGCGCGCCCGGCACCAN 

CCGCCGCGGGTCCGGCAGCNAACCCGCCCGCGCCGATACCCGCTGCCCGCGTGCGTGATTGACCGCCGCGCGCACGCT 
GGCCANGGATCAAAGCCCGTG (SEQ ID NO 670) 

Clone Rv87 

Rv87SP6. seq: :::::::::::: 
GGACGCGTAGCCCGCCAGGCCGGTCAGGGTGCCCTTCCAGTCa\C<;CCGCT<3TGGTCGGCGAACCGCTTATCTTCA^ 
CGAGACGATCGCCAGCTTCATCGTGTTGGCGATCTTGTCCGAGGGCACCTCGAACCGGCGCTGCGAGTNCAGCCACGC 
GATCGTGTTGCCCTTCGCGTCGACCATCGTCGATACCGCAGGCACTTGCCCCTCGAGCAGCTG<3GCCGAGCCGTTGGC 
AACGACCTCAGANGC^CGATTGGACATCAGCCCTAGCCCGCCT 
GGCCAACAGACAGCACCCAGCCAGCTTC^GAAC<^GTGATCGCGGCCGGGAAGC<5CT 
GACCTCCTGTC^CTCCACGTGCCGCTCGGTCCAATAGAAT^ 

GGCGC (SEQIDN0.671) 

:::::::::::: :Rv87T7.seq: :::::::::::: 

GCTCGTTGCCGGCGGCGATCTCGTCGAGCTCGTCTTCCATCGCCGCGGTGAAGTCGTAGTCGACGAGCCGACCGAAAT 
GCTGCTCGAGCAGACCGGTTACCGCGAACGCCACCCATGACGGCACCAGTGCACTGCCCTTCTTGTGCACGTNCCCGC 
GATCCTGGATGGTCTTGATGATCGACGANTAGGTCGACGGGCGGCCGATGCCCAGCTCCTCGAGCGCTTTGACCAGCG 
ACGCCTCNGTGTNNCGGGCCGGCGGGTTGGTGGCATGGCCGTCTGGGGTCAACTCGACNATGTCCAACCGTTGACCCG 
GGGTCAGATGGGGCAGTCGCCGCTCGGCATCGTCAGCCTCGCCGC (SEQ JQ J\/0 

Clone Rv88 

::::::::::::: Rv88SP6.seq: :::::::::::: 

GTCTTTCGATGGCTGCTTCTTCGGCGCTGACGCTGGCGATCTATCACCCCCAGCAGTTCGTCTACGCGGGAGCGATGT 
CGGGCCTGTTGGACCCCTCCCAGGCGATGGGTCCCACCCTGATCGGCCTGGCGATGGGTGACGCTGGCGGCTACAAGG 
CCTCCGACATGTGGGGCCCGAAGGAGGACCCGGCGTGGCAGCGCAACGACCCGCTGTTGAACGTCNGGAANCTGATCG 
CCAACNACACCCNCGTCTGGGTGTACTGCGGCAACNGCAAGCCGTCGGATCTGGGTGGCAACAACCTGCCGGCCAAGT 
TCCTCGAGGGCTTCGTGCGGACCATCAACATCAAGTTCCAAGACGCCTACAACGCCNGTGGCGGCCACAACCGCGTGT 
TCGACTTCCCGG (SEQ |D NQ g 73) 

:::::::::::: :Rv88T7.seq: :::::::::::: 

GCCAGGTCGAGGTCCCATGCGCGTGGGCCATTGATGCTGATCGCCAGGACGTCAAANATTTGGTCCGGCGTCAGCTGG 
GCGAAAAACGTGGGCCCCAGGACTTGCCCGGAGCTGCCCGGGTTCCCGTCGCGCAGCTCGGCGGCCCCG<3TCAGAAAN 
AAATTGCGCCAGGTCGCACACTCCGCGCCGTANGCCAGCTGCTC(^ 

TGCTCGCTGTCGGCGAACACCGCATGGTCGAGAAGCGTTGCCGCCCAACGGAAATCACCTGCGTCNAANGCTTCGCGG 
GCCAACTCCAGCACTCGGTCGATG ^ ^ kl _ „ , x 

(SEQ ID NO. 674) 

Clone Rv89 

:::::::::::: : Rv89SP6. seq: :::::::::::: 

NAAACGTTCCGGCTTNGGTGCCGGGCGCTTATTTGCGTCTCTGGGATCACNCTCAGTCGCCGGCGGCTGCCGTTGGGC 
TATNANTTGCACCGANCCGGAAAATCCGCACNANAACTGCNAGTAGCGGCCTGCAGAANTGCATCCTCGGCGAANCNG 
ACTACCGGTGGACT^CNACAAGCGCCGCCGAACAACGCACTGGCCCGAGGGATNGGCGTCTATCGGCCCGGCCCGTCG 
AACTNGGAAC^GACNGTGCGGTTCTACCGTGATCT<;GTGGGAATGCTCNACC^ACCTTCCCNAN^KX:TAC€GAACNA 
CGGCGCGATATTCNGCCNTCCCANCTCGAGCCTGACNCTNGATATCGTCGANNCTCACCATCNCGATCNGCTGTGCCG 
GTNTTGCTCGGACTN (SEQ , D NQ g 75) 

:::::::::::: :Rv89T7.seq: :::::::::::: 

CGAACGACGAACNCCNCAAGCCATGGTGGTTGGCGCCGTCAAAAGGTCCGCGGTCGCCACTACTGGAAAATCGCCTTG 
AGCGTCNCTCGACCNCCGCCTCGAGTTGGGTCNTAACGAAATACCTGATGCCGATC7VNGTCNACGTCTCCGTCGCNNC 
AACGTGCAGCGGCGACCCACTCTACNANGTCTCGGTNCCGCCNCGGCCAGNGCACCACCAGTGACNAATCCNTGCGCC 
NTCGGGCCNAGCANTCCCGGTGCNACCGNGGTGGGTCCGGCGATGGTNGGGTGTNCTCNNTACNGGAACGCCAGCGCN 
ATGfcNCJO'CGGCANACTCNCGTCGATGTGCCGCGGC^ 

(SEQ ID NO. 676) 
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:::::::::::: :Rv90T7.seq: :::::::::::: 

GCTGCGCCAGTCGTTCGGTGCGGTCATGCCGTTGGACCNACCATCGGAGTTAGTTGCCGAACCGCGGACCACCGCAAG 
CACCCGGTCCTGGTCGCGCACCGCGTCGGCC/IlACCGCTTGAGCACCACCACGCCGCAGCCCTCGCCGCGCACGAATCC 
ATCCGCGTTGGCGTCNAANCTGTNGCATCGGTCGGTCGGTGACAGCGCCGACCACTTGGACAGCGCGATGGCGGTGAA 
CGGTNANTAGGTGACCTGCCNCCNCGCCCGCCAATGCCCACCTCCGCTTCACNCATGCGAATGGTCTGACACGCCNAG 
TGAATTGCCACCAGCGACAACAAAAATCGGTATCTNCNGCGACGGCGGACACGCNATCCCNACTGATACTCGATCCGC 
CCC^CCGCTTGNANCTCCGGGTTCCNGTGCTCATGTACCNTCATGTCGGTCTGCGCNCGATATTGAC<3ATCGTGTTTC 
CCACGANNANAGANCCTCATCACGCCGGTTCGAGTGCCG /0r _ 

(SEQ ID NO. 680) 

Clone Rv91 

:::::::::::: : Rv91SP6 . seq: :::::::::::: 

CTGTGTGCGGNCGGCGCGATATCGGCCTTTTTACTAACCGAACCCGATGTGGGCTCCGATCCGGCGCGCATGGCATCT 
ACNGCGACGCCGATCGATGACGGCCAGGCTTACGAGCTTGAGGGTGTGAANTTGTGGACCNCCAACGGTGTGGTAGCG 
GACCTGCTANTGGTTATGGCGCGGGTACCGCGCAGTGAANGGCACCGAGGGGGAATCANCGCCTTTGTCGTCTANGCT 
GATTCTCCCGGGATCACCNTGGAGCGCNCCNCNANTTCATGGGACTGCGTGGCATCCAANACGGCGTGACCGGCTTCA 
TCCNTCNGGGTGCCCAAAGACAACTTGATCNGCNNGGAAGCGACGTCTGAANATCGCGCTGATCNCACTCAACGCCGG 
ACGCTGTCCTACCGGCGATCGCACCGGANTTGCCAANCCGCGCTNANNATNCGCGNGAATGNCCGTCCACNANTGCAT 
GG 



(SEQ ID NO. 681) 




Clone Rv92 

:::::::::::: : Rv92SP6. seq: :::::::::::: 

NGGCNGGGAAGTTAATGCCCTACTGGTTCNATGCTCNCACNTCNCCNGTGACNNCCTGCNCCGACCCGCCGAGGTCCT 

GNCCGTNACCACCGANCNGGCGATCCGGGACTCTNGTACGC^TCC^ACANNGANCAACGTGCACOT 

CGCCACTTCGNCNATGACGGGGTCGATCCNTTCGACGTCCGTC<3CC<3CGTCGGTCGA<3TG<X:CGTCACNCTCCNNGTA 

CTCGACCNCACNGACGAGAGGACTCGANCCC^TCTACGTGTGGACGAAACANATCTTCTGTCCNAOGACrACACCACC 

ACCCAGGCCATCGCCGNCGCCCGCGANGCCCCTTCGACGCCNTACTGGTCCNGNGGNGGCGCTCTCCGGTTGTCTNNC 

NCNTGNCGTGTTCCTTCACNCACTGCCCNACATCGANCCCGAGCNATNCNANGTCCGTCAATC (ggQ |Q |sjq 683) 

:::;::::::::: Rv92T7 . seq ::::::::::::: 

ggacactgttcgcgtgcccctcgtcaaagccggagtggtcgtgctgcgccggacccgacccgaccttcagcgggggtt 
cacagctccgtgggtgccgttacttccgatcgccgcagtgtgcgcgtgcctgtggctgatgctgaacctcaccgcgtt 
gacttggatccggttcgggatctggctggtggccggaaccgcgatttatgtcngctacgggc<;ccggcactc<;gcgca 
tggcctt<x;gcaagcncnananaacgcgacccggaggtgttgaactagcttcgccgcgtatttaca^ttgcnttata 
tgtctacacataagacgcaaactgctctattgtcaantccc^ 



(SEQ ID NO. 684) 
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Clone Rv94 

::::::::::::: Rv94SP6. seq: :::::::::::: 

TCCTTCTCGGTATCGGTTTGGGCTGTCACCANCAGTTGGTAGTTCTTCACGTNCTGTTGTTCGA<3CGTCNAGCCGTCG 
CGCGTGTCNANGTCNCCGGACGCGTATCCCGCCAGGCCGGTCANGGTGCCCTTCCANTCCACGCCGCTGTGGTCGGCG 
AACGCTNATCTTCAATCGAGACCATCGCCAGCTTCATCNTGTTGGCGATCTTGTCNNACGGCACCTCNAACCGGCGCT 
NCTAGTACNCCACNCNATCNTGTTNCCTTCNCGTCNACATCCTCGATNCCNCNTGCACTTTCCCTCGANCNCCTGGGC 

CGAGCCGTTGGCANTNACCTCNGAGCCCCATTGGACATCANCCC^NCCCGCCTGCGAACGGGAACGTCAGCNCNCTGG 

CGAGAACCTGGCCAAGAN , — ^ . 

(SEQ ID NO. 685) 

:::::::::::: :Rv94T7.seq: :::::::::::: 

CACNCCGTGATCGCNAGCCCCNGTAGAAATNGTTGAGCCAGTTGGTGCGGCGCTCGTTGCCOGCGGTNATCTCGTCGA 
GCTCNTCTTCCATCGCCGCGGTGAAGTCGTACTCGACNAGCCGACCNAAATGCTGCTCNAGCMACCOGTTACCNNNA 
ACNCCNCCTCNTGACNGCACCAGTGCNCTGCCCTTCTTGTGCACGTACCCGCNATCCTGGATGGTCTTGATGATCNAC 
TANTNTGTCGACGGGCGGCCGATGCCCATCTCCTCNAGCGCTTTGACCAGCGACNCCTCGGTGTATCGGGCCGGCGGG 
TTNGTGGCATGGCCGTCTGGGGTCANCTCNACNATNTTCANCCGTTGACCCGGGGTCACA 

; - (SEQ ID NO. 686) 

Clone Rv95 

::::::::::::; Rv95SP6.seq: :::::::::::; 

TGGCCTTCTTGNCANGGGCNNACATNNGCTATNGCGAGCGTGTAACCGATCATCNTCCNGGCGACTGTGGCCTGANCG 
GCAAGGGTNGCCTNATTCNTCCTCCTGNGGCATGGTTNCCACACGGAATGNCGGTAAGTCTGGTCGGCAACCTGGCCC 
GCTGCGGGTTGGGTTCGGATTCGCTCGGCTANTAAGGTGCTCGCCTGGTGTNACNACTAATCNCNATATACNCTTANC 
GGGAGTNGNCGTCCCGATCCTNGCCCTGCCGCNGGCGATCNCGTTCGCT^CACCGCCACCGGAACTCNCAANGTGCGC 
TCATCGGGCTCTACGCGCCATCTTCCCCGGATTCTTCGCGGCNGNGTNCCGNGGGACCCCGGACTGTGACNGGCCCAA 
CGGCTCATCATCG (SEQ \D NO. 687) 

: : : : : :::::: : :„Rv95T7 . seq ::::::::::::: 

CCGGATAGCGGTGTCTGAACTTCGCCCGTTCCCTCCANCGCATTGAGCTTCAGCCCGACCGGCAGGTNNGGAGTCGGC 
ATGCGGTCCTTCGCCCCGACCCCGCTGGCTAAATANCCACCCCCGAGCGCGGTCACGGTCTTTGCACCGGGACGACGC 
ATACCGGCAGCGCGAACATCNCCGCGGGCTGCAGCNTGAACGTCC^^TACCANTCNAAC^GTGTCCGCGCGTNAAAAC 
CCGANCCGGCGGTCGCTTCNGTAATCAACGGCTCCTGCGCAACCAGCTGCAAGTCGCCGGTGCCACCGGCGTTGACGA 
TCTTGATGTCTGCGANCTCGCGCACCAGCTCGACGGCCCGGGCA /Qpr> 

locu ID No. 686) 

Clone Rv96 

::::::::::::: Rv96SP6 . seq 

CCTCCCGACCACATACAGGCAAAGTAATGGCATTACCGCGAGCCATTACTCCTACGCGCGCAATTAACGAATCCACCA 

TCGGGGC^GCTGGTGTCGATAACGAAGTATCTTC^ACCGGTTGAGTATTGAGCGTATGTTTTCGAATAACAGGCGCAC 

GCTTCATTATCTAATCTCCCAGCGTGGTTTAATCAGACGATCGAAAATTTCATTGCAGACAGGTTCCCAAATACAAAG 

AGCATTTCTCC^GGCACC^GTTGAAGAGCGTTGATCAATGGCCTGTTCAAAAACAGTTCTCATCCGGATCTGACCTTT 

ACCT^CTTCATCCGTTTC^CGTACAACATTTTTTAGAACCATGCTTCCCCAGGCATCCCGAATTTG^ 

CGGGGACTGAGAGCCATTACTATTGCTGTATTTGGTAAGCAAAATACGT /OCi ~ ini Kirs 00rtV 

(ocQ ID NO. 689) 

Clone Rv9 

::::::::::::: Rv9SP6.seq: :::::::::::: 

CTTOVCNTCCGTACGGCTCGGGTACGCTTCGGTCN^ 

TTCCATAGCCCGCC^C^CCTTC^GTTGCT 

CGGGATATGCCGCTCGGGACGGTCANAGCCCTCGGGTCCGGCCAGCACTCCGCAGGCTTCGTCGGGGTGGTCOCGACG 
CGCATGGGCCACCATCGCATTC^CCAGGTCTGCGCGAATCACCAGC 

ANTTTC^GGACCCGAATGCTCCGGGAAACATGTGACGGTAGGTCGGTATTCCGG 

CGGCCAGCACCGCACGAACCAGGCAATCAGCCGCCGCCGCACCCGACCOCGG 

(obU ID NO. 690) 

::::::::::::: Rv9T7 .seq: :::::::::::: 

caggcatgcaagcttgatgccgccgaaaccgagcgtgagcacgccgcc^ 

CGGGCCGCCAGGCTGCTCCGCTCGGTGATGGCACGCCACCGCGACACCACCCGGCTGCGCTACGTCGAGCCATACCGG 
GCGGAGCTACATCGGCTCGGCCGCCCAGTGTTCGGGCCCTCTTTCGAGGTCGAGGTCGATACCGATTTGCGCATCCGC 
AGCCGCACCCTGGACGACAGAACCGTGCCCTACGAATTGCTTGTCGGGCGGGGCCAAAGAACAGCTTCGCATCCTGGC 
GCGATTGGCCGGCGCGGCGCTGGTCGCCAAGGAAGACCCGTTCCGGTGCTGAT 

(SEQ ID NO. 691) 
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Table 4 : End-sequences of the polynucleotide inserts cloned in the named recombinant 

BAC vectors contained in the I-XXXX M bovis strain Pasteur genomic DNA library. 

RvXXXSP6 corresponds to the SP6 end-sequence of the clone RvXXX. 

RvXXXT7 corresponds to the T7 end-sequence of the clone RvXXX. 

RvXXXIS 1081 corresponds to a region located close to a copy of the IS 1081 repetitive 

sequence (Insertion element). 

The character « - » denotes an uncertain base residue. 

Clone X0001 

::::::::::::::: :X0001SP6. seq: ::::::::::::: 
AAG- 

TCGGGTTTCCACACGCGCGGTTTGACCCTAGTCATATGTAATCATCTGTACCATGTGCGGGCGCTTTTCGACGGCCG 
CGAACCACCGGA-ATTTCCTGTGATTTCACTGCATGCGTACCATCTGGCACAATTGAGCA-TTGTCT- 
TCGCGGTGGTCGG-CGGGTTGCGTGCCGCCTGCTGCGA-ATGCACCA- 
TAAGCCCGAACCCACCGGCTTGGTGACCACCGCACGCTGCGTGT 
CATTTCCAATGAACCGGCTGGACTTCGTCCA-A jq N q gg 2 ) 

::::::::::::: : X0001T7 .seq: ::::::::::::: 

GTCGCGGTTCGATCGACCCGATCTTCACCTCGTAACCTCGATGCTTAGCAGGATCCAGCTTGACCGCGTTTGGCTCT 
ACCCACTCTtTGAGTGGCGCCGTCGCCTGTGCCCCATCGGTGTTCATGACGAACGCTTCGAAAGACTTCCTCTTGTG 
AGCCGGAATGTCTGCGTAAAGAAGTTCCATGTCCGGGAAGTAGACCCGGTCGCCCTCCACGTGGTACTCCTTCGAGG 
TCCGCTTCTCGCCGGATCCGATAAACACCGGCCCCAGGCACCGCAGCGTGAGTTCGAACGGCTTCAGGTAGGTGTTC- 
ATGCGGCGGACTCCGGGAGTGCGAGAAATAGCGGTCGCGCGTAGCTGTAGACCGGATGGTTTCCGCCCAGGCTGACG 
TCGAAGATGCCTCCTTGGAAGGGGCGCGA (§£Q jq N q 

Clone X0002 

::::::::::::: : X0002SP6. seq: ::::::::::::: 

AACTCAAGTTTTTACGGTGATCGCGCATCACCTGGTTCATGAACTGGAAGCAGCGCAGCGCTTCCTTTTCGGCCGCA 
ACATGAGCCAGCCTCTCGTCGGCGGTCGGGTGCAGGTGCTCGGGCAGCTCGGCCGCGACAGCCGCCTGACCCTGAAA 
CCAGCTTCCATATCCCGCGAC- 

AACGACGCCAGTCCGCTACGTAACCCCTCCGCGACTGTCCATGGACAACAGCGCGTTCTCCACCGACCGGGCCCGGG 

TGT (SEQ ID NO. 694) 

::::::::::::: :X0002T7 .seq: ::::::::::::: 

GTGC^GGTTTCGACAATGTGGTGCCGGTTCGGCGGCTACGTGCC^TCGAGACACTGGCGCA-GCTATCGCACCCGTT 

ATCGGCTGCGAGCAAATCGCGGTATGCGTTCTTGAGCAT<^GTC^^ 

AAAGACGCAGATCGCCGTCAAGCATGTGTGCCGCGGAT^ 

GCGATGCCTGGCGCCCGGCCGGCGTGGTCGTGGTCGGCTCGGATAGCGAGGTCAGCGAATTCTCGTGGCAGCTCGAA 
AGGGTCCTGCCGGTGCCGGT (SEQ ID NO. 695) 

Clone X0003 

::::::::::::: : X0003SP6. seq: ::::::::::::: 
TTCGAGTCATGCGCCCGCCTCGACCACGAA-ATGCACGTCG- 

GGTTCGATCGACCCGATCTTCACCTCGTAACCTCGATGCTTAGCAGGATCCAGCTTGACGGCGTTTGGCTCTACCCA 

ctctttgagtggcgccgtcgcctgtgccccatcggtgttcatgacgaacgcttcgaaagacttcctcttgtgagccg 
gaatgtctgcgtaaagaagttccat<;tccgggaagtagacccggtcgccctccac<;tggtactccttc<;a^tcctc 

ttctc (SEQ ID NO. 696) 
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::::::::::::: : X0003T7 . seq : ::::::::::::: 

GTCATGTGTACCATTTGCGGGCGCTTTTCGACGGCCGCGAAACACCGGAGATTTCCTGTGATTTCACTGCATGCGTA 

CCGTCTGGCACAATTGAGCAGTTGTCTGTCGCGGT<5GTCGGCCGGGTTGCGTGCCGCCTGCTGCGAGATGCACCAAT 

AAGCCCGAACCCACCGGCTTGGTGACCACCGCACGCTGCGTGTGGGGGGTAACCACGCCGCGACCCCAAGGATGGTC 
ATTTCCAATGAACCGGCTGGACTTC-TCAACAA u 

(SEQ ID NO. 697) 

Clone X0004 

::::::::::::: :XOO04T7.seq: ::::::::::::: 

AACAGCGCGGTTGAACTGATAGGTGCGGCCCGGCTCGAGCAGGCCGGGCCATTTGTTCGATGCGGTTACCGAAAGAT 

CTCTTCGGTGACCTGCCCGCCGCCGGCCAGCTCGGCCCAGTGCCCGGCGTTGGCCGCCGCGGCGACGATCTTGGCGT 
CCACGGTGGTCGGGG ( g EQ |[} NQ 6gg) 

Clone X0006 

: : : :X0006T7.seq: 



GCATCTGGGCTGGCGGTGGTTCGCCGCTCCGAAGCCGTCGAA 

TTTCGGCCAGCTTGCGGCGCATCAGCGGCTTGTCGATGAGCGCCCCACCGAATGCCCGCCGCTGCCCGGCGTA- 

CACAGCGATTCGACCAGCGGGCGGCGCGCGTTGCCGAGGGCGAACGAAGCGGTGCCCAACCGCAATCTGTTGGTCAG 
CTCCATCATGCGGGTGAGTCCCTTGCCG ( g EQ |D NQ 6gg) 

Clone X0007 

::::::::::::: :X0007SP6.seq: 
ATCGGTTTCCAGCAACAGCCGATCGACGGCTTCGCCCA- 

GGCCGCTCCCGGGCGACCCGACCATTGCTGTCGCCGCGTAACGCCATCACGGATGACGCGCAGTTCGTCGCTGTCTA 

GCTCCACCATCGCCTGCACACCGGCGGCCAG-ACCCATTGGCCGTCGCACTCGTA- 

AGC^GGITVATCCTCGTCGACGGACTCGGTAACCACCGCCGCCA 

GGGCATCGGGATGGACGACGACGCGGTGCTGACGGCGCCTGTC (g EQ ( q N q 7 qqj 

::::::::::::: ; X0007T7 . seq :::::::::::::: 
AGCGGTTTCCCA- 

GCGGGATGTGCTGTGAGCGCCGCACCACCAGCGCCGACGCTAAGGATGGAACGCACGGCATCTTCTGACGCGTAACC 
GCGTTGTGATCGCGAGCTGAGGAGACGGTATGGGGGAGGGTTCTCGGAGGCCATCTGGGATGTTGATGTCTGTCGAT 
CTTGAGCCGGTGCAACTCGTCGGCCCGGACGGTACGCCGACGGCCGAACGCCGCTACCACCGTGACCTTCCTGAGGA 
AACGCTGCGTTGGCTCTACGAGATGATGGTGGTCACCCGCGAGCTGGATACCGAATTCGTCAATCTGCACG 

(SEQ ID NO. 701) 

Clone X0008 

::::::::::::: :X0008SP6. seq: ::::::::::::: 

CAAGCTTCCACAGGTAGGGATCGAGGAACAGCGCGTTGAACTGATAGGTGCGGCCCGGCTCGAGCAGGCCGGCCATT 

TGTTCGATGCGGTTACCGAAAATCTCTTCGGTGACCTGCCCGCCGCCGGCCAGCTCGGCCCAGT<3CCCGGCGTTGGC 

CGCCGCGGCAACGATCTTGGCGTCCACGGTGGTCGGGGTCATGCCCGCGAGCAGGATCGGCGAGCG<^CGGTCAGCC 

GGGTGAACTTCGTCGAAAGCTTGACCCTGCCGTCGGGGAGGCGAACCACGGTCGGTGCGTANCTCC^CCAAGCCCGG 
GCAACCTCGGGGGTGGCGCC ^g E Q |Q 702) 

::::::::::::: :X0008T7 . seq: ::::::::::::: 

TGGACCTCATGACAACGCGGCGGCGATTACCCCCGCTACCGCCTVGCAGCATGACG^^ 

GCAGCGC^GGTGCGTCGATGTGCTCACGGAATCGCCCCGGCACCGCGATCTCGAGGATCACO^GTGCCACCCCCTGC 
AGCGCGACACCGACGATTCCGTACACCGCCACGCCGATCAGGCCCTGGGCCAGCTGGCGTATATGGCGGCGATGGTG 
ACGATGGCCAGCGCCACATACATTGTGGCGGCCAGAACCACGGCGTTGGGGCGGCGGTCGATGAACACTAGGCGACG 
CAGATCGCCCGGGGTCAACAGGTTGACCATCAGAAAGCCTGCGA ^g EQ |D NQ JQ ^ 

Clone X0009 

::::::::::::: :X0009SP6* seq: :::::::::::;: 
TTTGGTGCGGCCGGCAATCAACTTC-GCTC- 

CAGCGGTTTCCCAGGCGGGATGTGCTGTGAGCGCCGCACCACCAGCGCCGACGCTAAGGATCGAACGCACGGCATCT 
TCTGACGCGTAACCGCGTTGTGATCGCGAGCTGAGGAGACGGTATGGGGGAGGGTTCTCGGAt5GCCATCTGGGATGT 
TGATGTCTGTCGATCTTGAGCCGGTGCAACTCGTCGGCCCGGACGGTACGCCGACGGCCGAACGCCGCTACCACCCT 
GACCTTCCTGAGGAAACOCTGCGTTGGCTCTACGATATGATGGTGGTCACCCC (SEQ |q N q 7Q4 j 



WO 99/54487 



125 



PCT/IB99/00740 



::::::::::::: : X0009T7 . seq : ::::::::::::: 

CGCCCAGGGCCGCTCCCGGGCGACCCGACCATTGCTGTCGCCGCGTAACGCCATCACGGATGACGCGCAGTTCGTCG 
CTGTCTAGCTCCACCATCGCCTGCACACCGGCGGCCAGGACCCATTGGCCGTCGCACTCGTAGAGCAGGTAATCCTC 
GTCGACGGACTCGGTAACCACCGCCGCCAGCTCCGCTGCCAGGTCGGCGGGGTTGACACCGGCGGGCATCGGGArGG 
ACGACGACGCGGTGCTGACGGCGCCTGTCGCGACGCTGAGCTCGGACACAGCTAGTAAATGTAGCCTAACCTACTTA 
ATGGGTCGCAGCCCCCCGGGGTCGTCGCATGTCCAACGTTGCTCGACTGGAAGAAAATGCTCGTCGGGGAGCAAATG 

gcacc (SEQ ID NO. 705) 
Clone X0010 

::::::::::::: : X0010SP6.seq: ::::::::::::: 

aatactcaatcttgatcggtttccagcaacagccgatcgacggcttcgcccagggccgctcccgggcgacccgacca 

ttgctgtcgccgcgtaacgccatcacggatgacgcgcagttcgtcgctgtctagctccaccatcgcctgcacaccgg 

cggccaggacccattggccgtcgcactcgtagagcaggtaatcctcgtcgacggactcggtaaccaccgccgccagc 

tccgctgccaggtcggcggggttgaovccggcgggcatcgggatggacgacgacgcggtgctgacggcgcctgtcgc 
gactctgagctcgg (SEQ | D NOt 706 ) 

::::::::::::: : X001 0T7 . seq: ::::::::::::: 

ggatgtgctgtgagcgccgcaccaccagcgccgacgctaaggatggaacgcacggcatcttctgacgcgtaaccgcg 
ttgtgatcgcgagctgaggagacggtatgggggagggttctcggaggccatctgggatgttgatgtctgtcgatctt 
gagccggtgcaactcgtcggcccggacggtacgccgacggccgaacgccgctaccaccgtgaccttcctgaggaaac 
gctgcgttggctctacgagatgatggtggtcacccgcgagctggataccgaattcgtcaatctgcagcgccaggggg 
aagctggcgttgtacacgccctgtcgcgggcaggaagccgcgcaggtgggtgcggcggcttgcctacgcaaaaccga 

CTGGTTGTTCCCC ( g EQ |D NQ ^ 

Clone X0012 

: : : : X0012SP6. seq: ::::::::::::: 

ATC^CGACAACAGCGACGGTGTGTCGGATCAGCGGCCCCCGTTGCCGGGCAATGTTGAGGCGTTTCTGCGTCTGGTT 
GAGGCCGGCTGGGAC- 

CCGAGGTGGCTCGTCGGCCACATGGGCAGCACACCACCGTGGTGATGCATCTAGACGTGCAGGACCGTGCCGCTGGC 

CTGCA (SEQ ID NO. 708) 

::::::::::::: : X0012T7 . seq: ::::::::::::: 

GCGGCTACGTGCCATCGAGACACTGGCGCAGGCTATCGCACCCGTTATCGGCTGCGAGCAAATCGCGGTATGCGTTC 
TTGAGCATGAGTCGGCGACCGTCGTCATGGTCGACACCCACGACGGAAAGACGCAGATCGCCGTCAAGCATGTGTGC 

CGCGGATTATCAGGACTGACCTCCTGGCTGACCGGCATGTTTGGTCGCGATGCCTG: /ecnmuA 

(otu ID NO. 709) 

Clone X00013 

::::::::::: : :X0013T7 . seq: ::::::::::::: 

TACAAGCGGCACCTCGCCGGTGAACTGACCGTTCGCACGCTGCGCACCGCCGCCGGGCGCGTGCTCGGC^GCCGGC 
GGCCCCCGAGGCCTGAGAGGGGAACCAACC^TGCAGGTGAACATGACGGTAAACGGCGAGCCCGTCACCGCCGAGGT 
CGAACCCCGGATGCTGCTGGTCCATTTTCTCCGTGATCAGCTGCGGCTCACCGGAACTCACTGGGGCTGTGATACCA 
GCAACTGCGGGACATGCGTGGTGGAGGTCGACGGCGTGCCGGTG7VAATCCTGCACGATGCTCGCCGTGATGGCCTCC 

gggc (SEQ ID NO. 710) 
Clone X0014 

::::::::::::: :X0014T7 . seq: ::::::::::::: 

AGCGGCTGGTTACGACTCCCTGTTTGTGATGGACCACTTCTACCAACTGCCCATGTTGGGGACGCCCG-CC- 

TCCGATGCTGGAAGCCTACACTGCCCTTGGTGCGCTGGCC-C-GCGACCGAGCGGCTGCAACTGGGCGC- 

TTGGTGACC-GCAATACCTACCGCACCCC-ACCCTGCTGG-CAAA- 

ATCATCACCACGCTCGACTTGGTTAGCGCCGGTCGA-CGATCCTCGGCATTGGAACCGGTTGGTTT- 

(SEQ ID NO. 711) 

Clone X0015 

::::::::::::: :X0015SP6 . seq: ::::::::::::: 

ACGCGCGCCGATCATATCTGCTATGGATGTACAATTCAGCTCTTGCTGTTATACCAGTATATGGTGTACTATTTGAT 
CTATGCTGACGTGTGAGATGCGGGAATCGGCCCTGGCTCGACTCGGCCGGGCTCTGGCTGATCCGACGCGGTGCCGG 
ATTCTGGTGGCGTTGCTGGATGGC<nTTGCTATCCCGGCCAGCTA<^^ 
GTC(^CCATCTGTCGTGTTTGOGGGGCTGC<^GCTC^ 

(SEQ ID NO. 712) 
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::::::::::::: : X0015T7 . seq : ::::::::::::: 

CCGCGCTGCTGCTGACGTCGGTCGAACGTGCGACACGTCTGCGAATACCGGCCGAACGCTGGGTTTATCCACAGGCT 
GGCACCGACGCCCACGACACACCGGCCGTCGCCGACCGCCACCGACTGCATCGGTCGACGGCCATTCGGATCGCCGG 
TGCCCGGGCGCTGGAACTGGCTGGGCTGGGGCTCGATGACATCGAATACGTCGACCTGTATTCGTGCTTTCCCTCCG 
CTGTCCAAGTCGCCGCAATCGAACTCGGCCTGGACACCGACGATCCTGCCCGCCCGCTGACCGTCACCGGGGGCCTG 
ACCTTCGCCGGCGGGCCGTGGAGCAATTACGTCACGCACTCCAT /cc . inMA 

(ocU ID NU. 713) 

Clone X0016 

::::::::::::: :X0016SP6. seq: ::::::::::::: 
CAGGCGTGCAATGACCTGCACTGCGCCGGA-A- 

TCCCTAACCCACTAAACCGGGGCCGCTC^CAAGCCGTGCAGCTCGGTOVGCGT 

TAAATGAGCAGACCCGTGCCGTCAACGATGGTGGCGATCATCGGCCCCGAAACGATGGCCGGGTC- 

ATGCGCAACTTCTTCAGCAGCGGCGGAAGGACGGCA-CCACCAGCGAC-ACCACACCACGAT /0 r A ,n> ^ 

(ohQ ID NO. 714) 

::::::::::::: :X0016T7 . seq: ::::::::;:::: 
GCGAA- 




— ~ wi^ywww^iwn^i ^^^«^«^«i^^^^^TUt:CTTGGCCCGACGGGACCACGGTTTTT 

GAGCTGGACCGCCCGCAGGTCCTTGATTTCAAGCGCGAGGTGCTCGCCAGCCACGGTGCCCAACCGCGCGCCCTGCG 

CCGCGAGATCGCCGTCGACCTGCGTGACGATTGGCCACAAGCCTTGCGGGACAGTGGTTTCGATGCGGCTGCACCGT 
CGGCATGGATTGCCGAAGGGCT , 



CGGCATGGATTGCCGAAGGGCT _ 

(SEQ ID NO. 715) 
Clone X0017 

::::::::::::: : X0017SP6. seq: ::::::::::::: 

TTGGGC- TTGCCC- CAATA- GGCCCCAATCAAAAGCCGAGCAGGTGGAACCTA- CGCATTCGCCTC- TCGT- 

TGTGCACCCGAGCCATCGCACGCGCGGGAATTCCCGGAT-TC- 

CCGTATTCTCCGGCGGCCGGGCTAACCCATCCCA-GCCGAACGGTTGGCTC- 

TGCCGTGGGTCCCGTGTTGGCCGATCGGGGCGTCACCGGGGGTGCTCGGGTGCGG-TGACCATGGC-AACTGCCCC- 
ATGGGCCGACCCTGGTGCAGATAAACCTG (SEQ ID NO. 716) 

::::::::::::: :X0017T7 . seq: ::::::::::::: 

TGGTGGAGGTCCCCACCAA-ACCCGGCCGTAACTCTGCTCACGGAAATGCGG- 

CAGGCCGCGCGTAGCACGTGGTATCCGCCATAAAGGTGCACCTTAAGCACGGCGTCCCAATTCTCGAACGACATCTT 

GTGGAAGGTGCCGTCGCGCAAGATCCCGGCGTTGCTCACCACACCGTGCACGGCGCCGAATTCGTCAAGCGCGGTCT 
TGATGATGTTCGCTGCGCCGTCCTCGGTGGCGACGCTGTCGGTA- 

TTGGCGACCGCCCGGCCCCCCTTGTCGCGAAATCTCGGCGACGACCTCATCGGCCATCGCCGAACCGGGCGCCCG 

(SEQ ID NO. 717) 

Clone X0018 

::::::::::::: :X0018SP6.seq: ::::::::::::: 

GCCGGCCAAACTGGCCGGCGGGGTTGCTGTC-TCAAGGTGGGTTCCGCCACCAA-ACC- 
CACTCAAGGATCGCAAGGAAAGC- 

TCAAGGATGCGGTCGCGGCCGCCAAGGCCGCGGTCAAGGAGGGCATCGTCCCTGGTGGGGGA- 
CCTCCCTCATCCACCAGGCCCGCAAGGCGCTGACCGAACTGC-TGCGTC-C-GACCGGTGACAA- 
GTCCTCGGTGTCCACGTGT-CTCCGAAGCCCTTGCCGCTCCGTTGTTCTGGATC-CC-CCAAC- 
CTGGCTTGC^CGGCTC-GTGGTGGTC^CAAGGTCAGCGAGCTACCCGCCGGGCATGGGCTGAACGTGA 

{SEQ ID NO. 718) 

Clone X0018 

::::::::::::: :X0018T7 .seq: ::::::::::::: 
CGAACCT-AATTGTCCTGTAATGCCCAGCTCACCAA- 

GCATGGCTGGTGGCCGGGGCGGTGAAGCCGGCGTCTGCGGCACCGTCCAACTC-ATGTGGAT- 
GCCGGAATGGGGATGTCCGG-ACGGCGAATCCGTA- 

TTCGCTTGTCCCGTGAGGCCCAGGTGGATGGGGGGAAGGATC-TGGTGTCCGGGATGAT- 

ATGGGGCCGATGCCGCCGGTTGAAGTCCACTGGATCGGGAATTCGGGAATCGTGAT-CCGACGTTCAGGCCGAAC 

(SEQ ID NO. 719) 
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Clone X0019 

::::::::::::: :X0019SP6. seq: ::::::::::::: 
CTAACGGAATGAAAGCCCTGGTGGCCGT- 

TCGGCGGTGGCCGTCGTCGCACTGCTCGGTGTATCTTCCGCCCAAGCTGATCCCGAGGCGGATCCCGGCGCAGGTGA 
GGCCAACTATGGTGGCCCCCCAAGTTCCCCACGTCTTGTCGATCACACCGAATGGGCGCA- 
TGGGGAATTCTGCCCAGCCTCCGGGTCTACCCGTCCCAAGTTGGGCGTACA- 
CCTCCCGCCGCCTCGGGATGGCCGCTGCCGACCCGGCCTGGGCC- 
AGGTTCTCGCGCTGTCACCGGAAGCCGACACTGCCGGC ^ggQ |Q fy|Q 720) 

::::::::::::: :X0019T7 -seq: ::::::::::::: 
CCGCGGGACAC- CCTC- 

ATGCTGCCGCCATGGACGCGGTCGAACGCAAGCAGCTGATCGAGCTACAACGCCGCGCGGAACGCTTCCGCCGCGGG 
CGTGACCGCATCCCGTTGACCGGGCGGATCGCGGTGATCGTCGATGACGGCATCGCCACCGGAGCGACGGCCAAGGC 
GGCGTGCCAGGTCGCCCGGGCGCACGGTGCGGACAAGGTGGTGCTGGCGGTCCCGATCGGCCCA- 
ACGACATCGTGGCGAAGATTCGCCGGGTACGCCGATGATGTGGTGTGTTTGGCGACGCCGGCGTTGT 

(SEQ ID NO. 721) 

Clone X0020 

::::::::::::: :X0020T7 .seq: ::::::::::::: 
CTCTGGGACCGGCCACGGTGCC- 

CCGGCGTTCCCGGACGTGCTGCGCCAGGTGTCCGGCGGCCGCGTGCATGGTGTTCCCGGATCGGCCGCTGGCCAGAG 
CCCACCGGTGJ^TCTGGCGCCTGGCCGACCACCGTGCGCCGTAGGCTTGCGATCGTGCAGCGCTGGCGTGGCCAGGA 
CGAGATCCCGACGGATTGGGGCAGATGCGTGCTCACCATCGGGGTATTTGACGGCGTGCACCGCGGGCACGCCGAAC 
TGATCGCGCACGCGGTCAAAGGCGGC jggQ |q jyjQ y 2 2) 

Clone X0021 

::::::::::::: :X0021SP6.seq: ::::::::::::: 

AATACTCAAGCTTTCGTCAGTTCATTGCGCCAGCAGACCAACAA-AGCATCGGGACATACGGA- 
, TCAACTACCCGGCCAACGGTGATTTCTTGGCCGCCGCTGACGGCGCGAACGACGCCAGCGACCAC- 
TTCAGCAAATGGCCA-CGCGTGCCGGGCCACGAGGTTGGTGCTCGGCGGCTACTCCCAGGGTGCGGCCGTGATC- 
ACATC-TCACCGCCGCACCACTGCCCGGCCTCGGGTTCACGCAGCCGTTGCCGCCCGCAGCGGAC- 
ATCACATCGCCGCGATCGCCCTGTTCGGGAATCCCTC-GGCCGCGCTGGCGGGCTGATTAAC ^g E Q jq N q 723) 

::::::::::::: :X0021T7 .seq: ::::::::::::: 

TGCCGCGGATTTGGCTGGCTGCCCAATATTCAGAATCGGGCCTTTCTTTTTGCGCGACAATAAGGTCACAGTAAACC 
CTCGTTTTGTGAGATGCGGGGCGGGCCGGGCGAA- 

TCGACCTCGAGTGAATGGATCTCGAGTGAATGGACAGGGCATCX3CCTACGAGTCGCATCCCOVTCCAACAGACCGGT 
GCTCTTGCATCGGACCCTGAAGGTCCCGCACGGAGGGTGTGGTTGCCGGCGCGGGGTCACGGTGCGGTAGCGACGTA 
GTGTTTGAACGAATTTCTTGATGCTCCAACCTGTTTGGTGTTCAATCCAGTTCT (SEQ ID NO. 724) 



Clone X0175 

X0175SP6 

AA-CTTGCGCGCTCGGCCGGGTC-AGCATCCAGCTGCTCGGCAAGGAGGCCAGCTAC-C- 
TCGCTGCGTATGCCCAGCGGTGAGATCCGCCGGGTC- 

ACGTCCGCTGCCGCGCGACCGTCGGCGAAGTGGGCAATGCCGAGCAGGC^AACATCAACTGGGGCAAGGCCGGTCGG 

ATGCGGTGGAAGGGCAAGCGCCCGTCGGTCCGGGGCGTGGTGAT-AACCCGGTC- 

ACCACCCGCACGGCGGTGGTGAGGGTAAAACCTCCGGCGGCCGTCACCCGGTTAGCCCGTGGGGCAA 

(SEQ ID NO. 725) 

X0175T7 

A-TCGAAAGTGACCATCTCTACCTTGAGTGCCATACCGCCCGACCCTATGCCTCGGATAGCTCGGCGGAAAGAAACG 
CTTGC^GTGCCGCCGAATAGGCGGCTACGTCGTGAGCGCCCATCAACTCTCGCGCGGAGTGCATCGCCAGCTGGGCG 
GCGCCGACGTCGACCGTGGGGATTCCGGTGCGCGCCGCGGCCAACGGCCCGATCGTCGACCCGCACGGCAGATCGGC 
GCGATGTTCGTAACGCTGCATAGGCACTCCCGCGCGCTGGCAGGCCAGTGCGAACGCCGCCGCGGTGCGTCCG 

(SEQ ID NO. 726) 
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CLAIMS 

1. A method for isolating a polynucleotide of interest that is present in a 
genome of a first mycobacterium strain or that is expressed by said first 

5 mycobacterium strain and that is absent or altered in a genome of a second 
mycobacterium strain that is different from the first mycobacterium strain or that 
is not expressed in the second mycobacterium strain, said method comprising: 

a) contacting under hybridizing conditions the genomic DNA of the first 
mycobacterium strain with the DNA of at least one clone mat belongs to a 

10 bacterial artificial chromosome (BAC) genomic DNA library of the second 
mycobaterium strain ; and 

b) isolating the polynucleotide of interest that fails to form a hybrid with 
the DNA of the second mycobacterium strain. 

2. The method according to claim 1, wherein the BAC-based DNA library 
15 has beeen constructed from genomic DNA of Mycobacterium tuberculosis. 

3. The method according to claim 2, wherein the BAC-based DNA library 
has beeen constructed from genomic DNA of Mycobacterium tuberculosis strain 
H37Rv. 

4. The method according to claim 3, wherein the BAC-based DNA library 
20 has been deposited in the Collection Narionale de Cultures de Microorganismes 

(CNCM) on November 19, 1997 under the accession number 1-1945. 

5. The method according to claim 1, wherein the BAC-based DNA library 
has been constructed from genomic DNA of Mycobacterium bovis. 

6. The method according to claim 5, wherein the BAC-based DNA library 
25 has been constructed from the genomic DNA of Mycobacterium bovis BCG 

strain Pasteur. 

7. The method according to claim 6, wherein the at least one BAC-based 
DNA library has been deposited in the Collection Nationale de Cultures de 
Microorganismes (CNCM) on XX XX, 1998 under the accession number I- 

30 XXXX. 

8. A method of isolating a polynucleotide of interest that is present in a 
genome of a first mycobacterium strain or that is expressed by the first 
mycobacterium strain and that is absent or altered in a genome of a second 
mycobacterium strain or that is not expressed by the second mycobacterium 

35 strain, said method comprising : 
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a) providing at least one polynucleotide contained in a clone of a bacterial 
artificial chromosome (BAC) DNA library of the first mycobacterium strain; 

b) providing at least one genomic or cDNA polynucleotide from a second 
mycobacterium strain that is different from the first mycobacterium strain or at 

5 least one polynucleotide contained in a clone of a BAC DNA library prepared 
from the genome of the second mycobacterium strain; 

c) contacting under hybridizing conditions the polynucleotide of step a) with 
the polynucleotide of step b); and 

d) isolating the polynucleotide of step a) that has not fonned a hybrid complex 
10 with the polynucleotide of step b). 

9. The method of claim 8, wherein the polynucleotide contained in a clone 
of a BAC DNA library of the first or second mycobacterium strain is prepared by 
the following procedure : 

1) digesting at least one recombinant BAC clone by an appropriate restriction 
1 5 endonuclease to yield a polynucleotide insert of interest; and 
2) isolating the polynucleotide insert of interest. 

10. A purified polynucleotide of interest that has been isolated according 
to the method of claim 8. 

11. The purified polynucleotide of claim 10 which contains at least one 
20 Open Reading Frame (ORF). 

12. The purified polynucleotide of claim 1 1, which is SEQ ID N0:1. 

13. The purified polynucleotide of claim 11, wherein said polynucleotide 
is selected from the group consisting of : 

a) a polynucleotide comprising at least 8 consecutive nucleotides of SEQ ID 
25 N0:1 ; 

b) a polynucleotide having a sequence fully complementary to SEQ ID N°: 1 ; and 

c) a polynucleotide that hybridizes under stringent hybridization conditions with 
the polynucleotide defined in a) or with the polynucleotide defined in b). 

14. The purified polynucleotide of claim 13, which is SEQ ID N0:2. 
30 15. The purified polynucleotide of claim 13, which is SEQ ID NO:3. 

16. The purified polynucleotide of claim 1 1, wherein the ORF encodes all 
or part of a polypeptide involved in the pathogenicity of a mycobacterium strain. 

17. The purified polynucleotide of claim 11, wherein the ORF encodes all 
or part of a Polymorphism Glycine Rich Sequence (PGRS). 



35 
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18. The purified polynucleotide of claim 17, which is SEQ ID N0:4. 

19. The purified polynucleotide of claim 17, which is selected from the 
group consisting of : 

a) a polynucleotide comprising at least 8 consecutive nucleotides the of SEQ ID 
5 N0:5 ; 

b) a polynucleotide having a sequence that is fully complementary to SEQ ID 

N0:5; 

c) a polynucleotide that hybridizes under stringent hybridization conditions with 
. the, polynucleotide defined in, a) or with the polynucleotide defined in b). 

10 20. A pair of the purified polynucleotides as claimed in claim 1 0. 

21. A Mycobacterium tuberculosis strain Rv37 genomic DNA library that 
has been deposited in the Collection Nationale de Cultures de Microorganismes 
under accession number 1-1945, wherein said genomic DNA library comprises 
recombinant bacterial artificial chromosome vectors. 
15 22. A recombinant bacterial artificial chromosome (BAC) vector, which 

belongs to the genomic DNA library of claim 21. 

23. The recombinant BAC vector of claim 22, which is selected from the 
group consisting of : 

RvlOl; Rvl02; Rvl03; Rvl04; Rvl05; Rvl06; Rvl07; RvlOS; Rvl09; RvlO; 
20 RvllO; Rvlll; Rvll2; Rvll3; Rvll4; Rvll5; Rvll6; Rvll7; Rvll8; Rvll9; 

Rvll; Rvl20; Rvl21; Rvl22; Rvl23; Rvl24; Rvl26; Rvl27; Rvl28; Rvl29; 

Rvl30; Rvl32; Rvl34; Rvl35; Rvl36; Rvl37; Rvl38; Rvl39; Rvl3; Rvl40; 

Rvl41; Rvl42; Rvl43; Rvl44; Rvl45; Rvl46; Rvl47; Rvl48; Rvl49; Rvl4; 

Rvl50; Rvl51; Rvl52; Rvl53; Rvl54; Rvl55; Rvl56; Rvl57; Rvl59; Rvl5; 
25 Rvl60; Rvl61; Rvl62; Rvl63; Rvl64; Rvl65; Rvl66; Rvl67; Rvl69; Rvl6; 

Rvl70; Rvl71; Rvl72; Rvl73; Rvl74; Rvl75; Rvl76; Rvl77; Rvl78; Rvl79; 

Rvl7; Rvl80; Rvl81; Rvl82; Rvl83; Rvl84; Rvl85; Rvl86; Rvl87; Rvl88; 

Rvl8; Rvl90; Rvl91; Rvl92; Rvl93; Rvl94; RvI95; Rvl96; Rvl9; Rvl; Rv201; 

Rv204; Rv205; Rv207; Rv209; Rv20; Rv214; Rv215; Rv217; Rv218; Rv219; 
30 Rv21; Rv220; Rv221; Rv222; Rv223; Rv224; Rv225; Rv226; Rv227; Rv228; 

Rv229; Rv22; Rv230; Rv231; Rv232; Rv233; Rv234; Rv235; Rv237; Rv240; 

Rv241; Rv243; Rv244; Rv245; Rv246; Rv247; Rv249; Rv24; Rv251; Rv252; 

Rv253; Rv254; Rv255; Rv257; Rv258; Rv259; Rv25; Rv260; Rv261; Rv262; 

Rv263; Rv264; Rv265; Rv266; Rv267; Rv268; Rv269; Rv26; Rv270; Rv271; 
35 Rv272; Rv273; Rv274; Rv275; Rv276; Rv277; Rv278; Rv279; Rv27; Rv280; 
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Rv281; Rv282; Rv283; Rv284; Rv285; Rv286; Rv287; Rv288; Rv289; Rv28: 

Rv290; Rv291; Rv292; Rv293; Rv294; Rv295; Rv296; Rv29; Rv2; Rv301: 

Rv302; Rv303; Rv304; Rv306; Rv307; Rv308; Rv309; Rv30; Rv310; Rv311; 

Rv312; Rv313; Rv314; Rv315; Rv316; Rv317; Rv318; Rv319; Rv31; Rv32; 
5 Rv322; Rv327; Rv328; Rv329; Rv32; Rv330; Rv331; Rv333; Rv334; Rv335; 

Rv336; Rv337; Rv338; Rv339; Rv33; Rv340; Rv341; Rv343; Rv344; Rv346; 

Rv347; Rv348; Rv349; Rv34; Rv350; Rv351; Rv352; Rv353; Rv354; Rv355; 

Rv356; Rv357; Rv358; Rv359; Rv35; Rv360; Rv361; Rv363; Rv364; Rv365; 

Rv366; Rv367; Rv368; Rv369; Rv36; Rv370; Rv371; Rv373; Rv374; Rv375; 
10 Rv376; Rv377; Rv378; Rv379; Rv37; Rv381; Rv382; Rv383; Rv384; Rv385; 

Rv386; Rv387; Rv388; Rv389; Rv38; Rv390; Rv391; Rv392; Rv393; Rv396; 

Rv39; Rv3; Rv40; Rv412; Rv413; Rv414; Rv415; Rv416; Rv417; Rv418; Rv419; 

Rv41; Rv42; Rv43; Rv44; Rv45; Rv46; Rv47; Rv48; Rv49; Rv4; Rv50; Rv51; 

Rv52; Rv53; Rv54; Rv55; Rv56; Rv57; Rv58; Rv59; Rv5; Rv60; Rv61; Rv62; 
15 Rv63; Rv64; Rv65; Rv66; Rv67; Rv68; Rv69; Rv6; Rv70; Rv71; Rv72; Rv73; 

Rv74; Rv75; Rv76; Rv77; Rv78; Rv79; Rv7; Rv80; Rv81; Rv82; Rv83; Rv84; 

Rv85; Rv86; Rv87; Rv88; Rv89; Rv8; Rv90; Rv91; Rv92; Rv94; Rv95; Rv96 

and Rv9. 

24. The recombinant BAC vector of claim 22, which is selected from the 
20 group consisting of : 

Rv234; Rv351; Rvl66; Rv35; Rv415; Rv404; Rv209; Rv272; Rv30; Rv228; 

Rv233; Rb38; Rv280; Rvl77; Rv48; Rv374; Rvl51; Rv238; Rvl56; Rv92; Rv3; 

Rv403; Rv322; Rv243; Rv330; Rv285; Rv233; Rv219; Rv416; Rv67; Rv222; 

Rvl49; Rv279; Rv87; Rv273; Rv266; Rv25; Rvl36; Rv414; Rvl3; Rv289; Rv60; 
25 Rvl04; Rv5; Rvl65; Rv215; Rv329; Rv240; Rvl9; Rv74; Rv41 1; Rvl67; Rv56; 

Rv80; Rvl64; Rv59; Rv313; Rv265; Rv308; Rv220; Rv258; Rv339; Rvl21; 

Rv419; Rv418; Rv45; Rv217; Rvl34; Rvl7; Rvl03; Rv21; Rv22; Rv2; Rv270; 

Rv267; Rvl74; Rv257; Rv44; Rv71; Rv7; Rv27; Rvl91; Rv230; Rvl28; Rv407; 

Rvl06; Rv39; Rv255; Rv74; Rv355; Rv268; Rv58; Rvl73; Rv264; Rv417; 
30 Rv401; Rvl44; Rv302; Rv81; Rvl63; Rv281; Rv221; Rv420; Rvl75; Rv86; 

Rv412; Rv73; Rv269; Rv214; Rv287; Rv42 and Rvl43. 

25. A Mycobacterium bovis BCG strain Pasteur genomic DNA library, 
wherein said genomic DNA library comprises recombinant bacterial artificial 
chromosome vectors. 
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26. A recombinant bacterial artificial chromosome (BAC) vector, which 
belongs to the genomic DNA library of claim 25. 

27. A recombinant BAC vector according to claim 26, which is selected 
from the group consisting of : 

5 X0001; X0002; X0003; X0004; X0006; X0007; X0008; X0009; X0010; X0012; 
X0013; X0014; X0015; X0016; X0017; X0018; X0019; X0020; X0021 and 
X0175. 

28. A method for detecting a mycobacterial nucleic acid in a biological 
sample comprising the steps of : 

0 a) contacting the recombinant BAC vector according to claim 22 or 26, or a 
purified polynucleotide according to claim 10 with the mycobacterial nucleic acid 
in the biological sample ; and 

b) detecting a hybrid nucleic acid molecule formed between said recombinant 
BAC vector or said purified polynucleotide and the mycobacterial nucleic acid in 
5 the biological sample. 

29. The method of claim 28, further comprising before step a), making the 
mycobacterial nucleic acid in the biological sample available to a hybridization 
reaction. 

30. A method for detecting mycobacterial nucleic acid in a biological 
sample comprising the steps of : 

a) contacting a first polynucleotide according to claim 10 that has been 
immobilized onto a substrate with the mycobacterial nucleic acid in the 
biological sample ; and 

b) contacting a hybrid nucleic acid molecule formed between said first 
polynucleotide and the mycobacterial nucleic acid in the biological sample with a 
second, labeled polynucleotide according to claim 10, wherein said second 
polynucleotide and said first polynucleotide have non-overlapping sequences. 

31. The method of claim 30, further comprising before step a), making the 
mycobacterial nucleic acid in the biological sample available to a hybridization 
reaction. 

32. The method of claim 30 or 31, further comprising before step b), 
removing the mycobacterial nucleic acid that is not hybridized with the 
immobilized first polynucleotide. 

33. A method for detecting mycobacterial nucleic acid in a biological 
sample comprising the steps of : 
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a) contacting the mycobacterial nucleic acid in the biological sample with a pair 
of purified polynucleotides according to claim 20 ; 

b) amplifying said mycobacterial nucleic acid ; and 

c) detecting the amplified mycobacterial nucleic acid. 

5 34. The method of claim 33, further comprising before step a), making the 

mycobacterial nucleic acid in the biological sample available to a hybridization 
reaction. 

35. A kit for detecting a mycobacterium in a biological sample 
comprising : 

10 a) a recombinant BAC vector according to claim 22 or 26, or a purified 
polynucleotide according to claim 10 ; and 

b) reagents necessary to perform a nucleic acid hybridization reaction. 

36. A kit for detecting a mycobacterium in a biological sample 
comprising : 

15 a) a recombinant BAC vector according to claim 22 or 26, or a first 
polynucleotide according to claim 10 that is immobilized onto a substrate ; 

b) reagents necessary to perform a nucleic acid hybridization reaction ; and 

c) a second polynucleotide according to claim 10, wherein said second 
polynucleotide is radioactively or non-radioactively labeled, and wherein said 

20 second polynucleotide and said first polynucleotide have non-overlapping 
sequences. 

37. A kit for detecting a mycobacterium in a biological sample 
comprising : 

a) a pair of purified polynucleotides according to claim 20 ; and 
25 b) reagents necessary to perform a nucleic acid amplification reaction. 

38. A method for detecting the presence of a genomic DNA, a cDNA or a 
mRNA of a mycobacterium in a biological sample, comprising the steps of : 

a) contacting the biological sample with a plurality of BAC vectors according to 
claim 22 or 26, or purified polynucleotides according to claim 10 that are 

30 immobilized on a substrate ; and 

b) detecting the hybrid complexes formed. 

39. A kit for detecting a genomic DNA, a cDNA or a mRNA of a 
mycobacterium in a biological sample, comprising : 

a) a substrate on which a plurality of BAC vectors according to claim 22 or 26, or 
35 purified polynucleotides according to claim 10 have been immobilized. 
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40. A method for detecting a polynucleotide of mycobacterial origin in a 
biological sample, said method comprising : 

a) aligning at least one polynucleotide contained in a recombinant BAC vector 
according to claim 22 or 26 on the surface of a substrate ; 
5 b) contacting the polynucleotide in the biological sample with the substrate on 
which the polynucleotide of step a) has been aligned ; and 
c) detecting a hybrid nucleic acid molecule formed between the polynucleotide in 
the biological sample and the aligned polynucleotide of step a). 

41; A kit for detecting a polynucleotide of mycobacterial origin in a 
10 biological sample, comprising : 

a) a substrate on which at least one polynucleotide contained in a recombinant 
BAC vector according to claim 22 or 26 has been aligned. 

42. The method of claim 9, wherein the procedure by which the 
polynucleotide contained in a clone of a BAC DNA libraiy is prepared, further 

1 5 comprises amplifying the polynucleotide insert. 

43. The method of claim 9, wherein the procedure by which the 
polynucleotide contained in a clone of a BAC DNA library is prepared, further 
comprises digesting the polynucleotide insert with at least one restriction 
endonuclease. 

20 44. The method of claim 42, further comprising digesting the amplified 

polynucleotide insert with at least one restriction endonuclease. 

45. The Polynucleotide of claim 16, wherein the mycobacterium strain is 
Mycobacterium tuberculosis. 

46. The method of claim 33, wherein the amplified mycobacterial DNA is 
25 detected by gel electrophoresis or with a labeled polynucleotide according to 

claim 10. 

47. The kit of claim 37, further comprising a polynucleotide according to 
claim 10. 

48. The kit of claim 39, further comprising reagents necessary to perform a 
30 hybridization reaction. 

49. A method for physically mapping a polynucleotide of mycobacterial 
origin in a biological sample, said method comprising: 

a) aligning at least one polynucleotide contained in a recombinant BAC vector 
according to claim 22 or 26 on the surface of a substrate; 
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b) contacting the polynucleotide in the biological sample with the substrate on 
which the polynucleotide of step a) has been aligned under hybridizing 
conditions; and 

c) detecting the location of the hybridized polynucleotide from the biological 
5 sample. 

50. The kit of claim 41, further comprising reagents necessary for labeling 
DNA and reagents necessary for performing a hybridization reaction. 
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TGGTCNACTTCTTCTCTCACGG ( g EQ |D NQ 4g8) 
:::::::::::: : Bv349T7 . seq: :::::::::::: 

XGCCTTGGCTGCCGGAGAGGGGCTCCGCGGGAACCGCATGCAGGTATAlH^CCTCGGTTTCT^GGTGC^rcGC 
ICCTTGTNTANGATNANCTCGGCGTTGGAATTGTCCAGCCGGCCC^TTCATC^GCGCANA^ 

TTACGTGGCACTCGG ^g EQ | D N q 459) 
Clone Rv34 



Clone Rvj4 

CCAACTCGCGCACCGGTGCCAG ( g EQ |Q NQ ^ 
::::::::::::: Rv34T7 . seq: ': ::::::::::: 

CGGCACCCGACCCCTTTGAGCCGTCCGCCGTGGCCGCGGTGGAACTGGCCGACGAGGGACTGATCGTGCTGGGCAAAT 
TGGTCGATGGCACGCTGGCCGCCGATCTGAAGGTCN (SEQ ID NO 461) 1 fGCTGGGCAAAT 



Clone Rv350 



CT(^AGCTTGCCGTTACCCCGACTTCCGGAGGGACACCATGAGCACCGCCAGCCGAGCACGAGGCCAAACTCCGCCGA 
CGCAGGCCGCTTGGACTTCT^ 

CGCCTGTCGACCGACGGNGCNNACCGTGAGGCTA^GAAGCGAGG^^ 

GCAAGCAAACCATCGAACCCGGATGGCTATNCNTCACCGCCCATCGCCGCGGT / Cc « i^ti/s^ 

(otQ ID NO. 462) 

::::::::::::: Rv350T7 . seq: :::::::::::: 

CATGTCGCGCACATCCAGGACTTCTGGGGGGATCCGCTGACAGCGGCGGGATCCCAAAGTGCGGATGATCGGGCCGCC 

tacgtcgtggtgtacctcgtcggtaacaacgaaaccgaagcgtat<^ctcggtccacgcggt«:ggcacatcgt 

ACCACACCGCCACCGCACGGGGTGAAGGCCTATGTCACCGGTCCGGCAGCACTCAATGCCGACCAGGCCGAGGCCGGA 

gacaaaagtatcgctaaggtcaccgcgatcacgagcatggtgatcgcagcaatg A ^- A ^ claAtiw:CGGA 

(ofcQ ID NO. 463) 




aattgctg (SEQ , d nq 467) 
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Clone Rv353 

::::::::::: : : Rv353SP6 . seq : ::::::: 

:::::::::::: :Rv353T7.seq: : : : : ( SEQ 10 N0 468 > 

Clone^Ttv354 * ■' .^-:^y. . r ^ : .. . -•■^-.■.■■^.^;...l ? ^ v . .'- v l.v^ 

::::::::::: : :Rv354SP6,seq: :::::::::::: 

::::::::::::: Rv354T7 . seq: :::::::::::: 

(SEQ ID NO. 471) 

Clone Rv355 

:::::::::::: : Rv35SSP6. seq : 

::::::::::: : : Rv355T7 . seq: :::::::::::: 

Clone Rv356 

::::::::::::: Rv356SP6. seq: :::::::::::• 

acaatctcgggcggctg<^gcctctcgcgggaang^ 



:Rv356T7. S eq:: ::::::::::: (SEQ ID NO. 474) 

TACGGAGTCAACTACC 
CAGATGGCCAGCGCGT 
ACCGCCGCACCACTGC 

(SEQ ID NO. 475) 



^^^^^^^^^^^^^^ 



Clone Rv357 

:::::::::::: : Rv357SP6. seq: ::::::::::•• 
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CAGTCACTTATTATCACTAGCGCTCGCCGCAGCCGTGTAACCGAGCATAGCGAGCGAACTGGCGAGGAAGCAAAGAAG 
AACTGTTCTGTCAGATAGCTCTTACGCNCA (SEQ ID NO. 476) 

Clone Rv358 

:::::::::::: : Rv358SP6. seq: 

CTCAAGCTTCAGGTCAATGTGCNCCAAGCCCTGACGCTGGCCG 
ACCGAATACAAC^CGCCGCCGAGGCGTTCGCANCCC^GCTGGT 

CTGCATGACCAGGCGCTTANCNCCGCANCTCAGGC(^^GAAGGCCGTCNAACGAAATGCGATGCT 
ATCGCCGAGCGAACCAAGCTGCTCAGCCNG (SEQ ID NO. 477) 

:::::::::::: : Rv358T7 . seq : :::::::::::: 

CATGGTGGCACTGTAGCGACGTGCTGCAATCAAGGTCATGCCCGACTCTGGTCAGCTCGGANCC'GCTGACACCCCGCT 
AAGGCTGCTC^GCTCGGTGC^TTACCTC^CCGACGGCGAACTCCCCCAGCTTTACGACTATCC<^ATGACGGCACCTG 
GTTGCGGGCGAACTTCATCATOVGCTTGGACGGCGGCGCTACCGTCGATGGCACCAGCGGGGCGATGGCCGGGCCCGG 
CGACCGATTCGTCTTCAACCTGTTGCGTGAACTTGCCGACGTCATCGTGG 
CTACTCCGGCGTCCGGATGGGTGTCGTCCAGCGCCAGCAC ^q^q jq jsjq 478) 

Clone Rv359 

:::::::::::: : Rv359SP6. seq: :::::::::::: 

TACTCAAGCTTGCGGGTGATCGCCTTGGTCAACGGCACCGTGATCGGATCGGGGTCNACCGCACAAATGGACTGGAGC 
TTCGGCGA7\NTCATCGCCTATGCCTCGCGGGGGGTGACGCTGACCCCGGGTGACNTGTTCGGCTCGGGCACGGTGCCC 
ACCTGCACGCTCGTCTATCACCTCNGGCCACCGGAATCATTCCCGGGCTGG (SEQ ID NO. 479) 

::::::::::::: Rv359T7 . seq: :::::::::::: 

GTTGGNGCCTCGTCGGCGAACAGTTCTCGCACGATTTCCGGATTAGCGGGACTGGTCACCAGTTGGGTATGCGGGAAG 
GCGCTGACGTTCGCCGCGATTAGCTGTTTGATGGACGCGGTGGTGATGTTCTGATCACGGAACTGGCTGTAATAGCCC 
AGGGTCGCCACGCTTTCATCCGGGCCCGGACCCGGCGCACCGAGCGTGTCGCGCAGGTATGCGACGTGATTTTCGCTG 
AAGTCCCCGTACCCGGAGAACT {S£Q ^ ^ ^ 

Clone Rv35 

:::::::::::: :Rv35SP6. seq: :::::::::::: 

TGCTTCCGGCTCGTATGTTGTGTGGAATTGTGANCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACG 
Cra^GCTATTTAGGTGACACTATAGAATACTCAAGCTCCAGGTC^^T^ 

CC^CCGCCGCCGGAGACGCTGCCTTTGTCACCGAATACAACAACGCCGCCGAGGCGTTCGCAGCCCAGCTGGTGACCG 
CCGAGCAGAGCGTCGAAGACCTCAAGACGCTGCATGACCAGGCGCTTAGCGCCGCAGCTCAGGCCAAGAATGCCGTCG 
AACGAAATGCGATGGTGCTGCGGCATAAGATCGCCGAGCGAACCAAGCTGCTCAGCC^ 

acgagca (SEQ ID NO. 481) 

::::::::::::: Rv35T7 . seq: :::::::::::: 
CAGGCATGCAAGCTTCGGAGGCAGACCCGTGCATGGTGGCACTGTAG 

CTGGTC^GCTCGGAGCCGCTGACACCCCGCTAAGGCTGCTC^GCTCGGTGCATTACCTC^CCGACGGCGAACTCCCCC 
AGCTTTACGACTATCCGGATGACGGCACCTGGTTGCGGGCGAACTTCATCAGCAGCTTGGACGGCGGCGCTACCGTCG 
ATGGCACCAGCGGGGCGATGGCCGGGCCCGGCGACCGATTCGTCTTC^^CCTGTTGCGTGAACTTGCCGACGTCATCG 
TGGTCGGCGTGGGCACCGTGCGCATTGAAGGCTACTCCGGCGTCCGGATGGGTGTCGTCCATCGCCA 

(SEQ ID NO. 482) 

Clone Rv360 

:::::::::::: :Rv360SP6.seq: :::::::::::: 

TACTCAAGCTTGGGGTGGCGCTGTCGGTCGGTGTGCTTGGCGGCGTCGGTATCAACACCGCCCACGAAATGGGGCACA 
AGAAGGATTCGCTGGAGCGGTGGCTGTCCAAAATCACCCTCGCCO^ACCTGCTACGGGCACTTCTACATCGAGC^CA 
ACCGTGGCCATCACGTCCGGGTGTCCACACCGGAGGACCCGGCGTCGGCGCGGTTCGGCNAAACGTTGTGGGANTTCC 
TGCCCCGCANTGTTATCGGCGGCTTGCGCT (§EQ \Q NO 483) 

::::::::::::: Rv360T7 . seq ::::::::::::: 

GGCCATCGCCACCGCNCCGCGGCGAACGCTCAAAGGCACCTACTGGCACCAAGGCCCCACACGTCACCCTGTGACCTC 

CTGCGCCGACCCCGCCCGAGGTCCTGGCCGTTACCACCGAACGGGCGAGCCGGGAGTCTGGTACGC^TCXAAaW^GA 

GCAAGGTGCATGGGCGGAGTTGTTCCGCC^CTTCGTCGATGACGGGGTCGATCCATTCGAGGTCCGTCGCCGCGTCGG 

TC<»AGTGGCGGTCACACTCCANGTACTCGACCTCACAGACGA^ 

TCTTCTGTCCGACGACTACACCACCACCCAGGCCATOGC 

(SEQ ID NO. 484) 
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Clone Rv361 

:::::::::::: : Rv361SP6. seq: :::::::::::: 

gcttgcgggtgatcgccttggtcaacggcaccgtgatcggatcggggtcnaccgcncagatggactggancttcggcg 
aantcntcgcctatgcctcgcggggggtgaccctgaccccgggtgacntgttcggctcgggcac<;gtgcccacctgca 
cgctcgtcaagcacctcnggccaccggaatcattcccgggctggctgcacnacggcgacntggtcnccctccaggtcg 
aagggctgggcnaaactvangcagaccgtccggacaancggcactccttt^ 

CCNAACCCGACCGGCG (S£Q |D NO. 485) 
::::::::::::: Rv361T7 .seq :::::::::::: : 

GTTCTCGCACGATTTCCGGATTAGCGGGACTGGTCACCAGTTGGGTATGCGGGAAGGCGCTGACGTTCGCCGCGATTA 
GCTGTTTGATGGACGCGGTGGTGATGTNCTGATCACGGAACTGGCTGTAATANCCCAGGGTCGCCNCGCTTTCATCCG 
GGCCCGGACCCGGCGCACCGAGCGTGTCGCGCAGGTATGCGACGTGATTTTCGCTGAAGTCCCCGTACCCGGAGAACT 
CGAACACGCTGAGGCGCTCGTCACCGTCGTNNCGGCGACCAAGCGCGGCGAGCAACTGCGCAAAATCGTTAAGANAGG 
TCGAATCGTTGAAATTCGGCACCACCTGCACC (ggQ jq N q 4g gj 



'cione-*iRv3€3 

: : :Rv363SP6.seq: 



:::::::::::: :Rv363SP6. seq: ::::::::::: : 
CACAAGACAATACTC7VAGCTTCAGGTCAATGTGCNCCAAGCCCTGACGCTGGCCGACCAGGCCACCGCC 
GCTGCCAAGGCCACCGAATACAACAACGCCGCCGAGGCGTTCGCAGCCCAGCTGGTGACCGCCGAGCANANCGTCNAA 
AACCTCAAGACGCTGCATGACCAGGCGCTTANCGCCNCAGCTCAGGCCAAGAAGGCCGTCGAACGAAATGCGATGGTG 
CTGCAGCANAANATCGCCGANCGAACCAAGCTGCTCAGCCAGCTCGAGCAG (g£Q |q jjq 4 g^ 

:::::::::::: : Rv363T7 . seq: :::::::::::: 

CCACCCGTGCATGGTGGCACTGTAGCGACGTGCTGCAATCAAGGTCATGCCCGACTCTGGTCAGCTCGGAGCCGCTGA 
CACCCCGCTAAGGCTGCTCAGCTCGGTGCATTACCTCACCG^ 

CGGC^CCTGGTTGCGGGCGAACTTC^TCAGCAGCTTGGACGGCGGCGCTACCGTCGATGGCACCAGCGGGGCGATGGC 
CGGGCCCGGCGACCGATTCGTCTTCAACCTGTTGCGTGAACTTGCC 

(SEQ ID NO. 488) 

Clone Rv364 

::::::::::::: Rv364SP6. seq: :::::::::::: 

GCTTTCCGCCGATACCCNCCATGTCCCGCACATCCAGGACTTCTGGGGGGATCCGCTGACAGCGGCGGGATCCCAAAG 
TGCGGATGATCGGGCCGCCTACGTCGTGGTGTACCTCGNCGGTAACAACGAAACCGAANCGTATGACTCNGTCCACGC 

GGTG (SEQ ID NO. 489) 




Clone Rv365 

:Rv365SP6.seq: : : 



:::;::::::::: Kvjoosro. seq: 
GGGATGGGC^AAAAGGCGAAGCACCGCGTGGCCACGAACGCCG<5GAGGGACAATCTCGGGCGGCT 
GGAAGGCCCGAACGTACGGCGTTTCAA(^CGTCGCGTCGCCCTCCGACCGC<3AACAT^ 

TAGCACCCTGGCCGGGCGATGATCTGCCAGCGTCCCCGCGGGTAGTCGCCGCCCGGGCGG (g£Q |D NO 491) 




Clone Rv366 

:::::::::::: : Rv366SP6 . seq : :::::::::::: 

CTCAAGCTTGACTGGCCACCCACCGGCATGACCACCGACAGGCCCGACTGGTCGTACCACTCGAACGCCGGGGTGTTT 

(SEQ ID NO. 493) 

::::::::::::: Rv366T7 . seq ::::::::::::: 

TTGGTGCCC<3GAATGGCGAGTCC(^TTTANTC^ 

TK5GGT<X3GGGATTCCCTCTCCAAGCAAGAGTAACTGGCCCCAAATA 
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CGATGCCATTTATGTGTTTCCTTACGCTCNNNNTTCCGGTGCGCCATCATTATCTGCACCTTTGCACTGCACATTGAG 
CTTAGCAGCGCTCG ( g EQ |Q NQ 4g4) 

Clone Rv367 

::::::::::::: Rv367T7 . seq: :::::::::::: 

GAATTNGCTTTCGGCGCCATCGGCCCAGGACCGCGTGCGGGTGCTCAACGACGACGTCGTCCGCGGGACACACCTCGA 
TGCTGCCGCCATGGACGCGGTCGAACGCAAGCAGCTGATCGAGCTACAACGCCGCGCGGAAC^CTTCCGCCGCGGGCG 
TGACCGCATCCCGTTGACCGGGCGGATCGCNGTGATCGTCGATGACGGCATCGCC^ 

GTGCCAGGTCGCCCGGGCGCACGGTGCGGACAAGGTGGTGCTGGCGGTCCCGATCGGCCCAGACGACATCGTGGCGAG 
ATTCGCCGGGTACGCCGATGAAGTGGTGT 

(SEQ ID NO. 495) 

Clone Rv368 

:::::::::::: : Rv368SP6. seq: :::::::::::: 

TAAAGCTTTCGTCAGTTaVTNGNGCCCCCGGACCA^ 

TGATTTCTTGGCCGCCGCTGACGGCGCNAACGACGCCAGCGACCAC^ 

GAGGTTGGTGCTCGGCGGCTACTCCCAGGGTGCGGCCGTGATCNACATCGTCACCGCCGCACCACTGCCCGGCCTCGG 
GTTCACGCAGCCGTTGCCGCCCGCAGCGGACGATCACNTCGCCGCGATCGCCCTGTTCGGGAATCCCTCGGGCCGCGC 
TGGCGGGCTGATGAGCGCCCTGACCCCTCAATTCGGGTCCAANACCATCNACCTCTGCAACAACGGCGACCCGATTTG 
TTCGGACGGCAACCGGTGGCGANCGCACCT (SEQ ID NO. 496) 

::::::::::::: Rv368T7 . seq: :::::::::::: 

CCGGGAGGGACCATCNCGGGCGGCTNCGGCTTCTCTCCGGAAGGTTCTANNGTNNNGCGTTTCNACNCTTCCCGTCGC 
CCTGCGACCGCCGAACATTCGGGGTATGGNNGCANCCTGTNAGCATCCNGGCCGGGC ^ggQ jjq 497 j 

Clone Rv369 

::::::::::::: Rv369SP6. seq: :::::::::::: 

CTCAAGCTTCCGCATCAGATCGCTATAGAACCGGTGCGCGTCCCCACCGAGTGGCTGGTCGCCTTCCAGCACGATCGT 
TACCGCGTTATCGGAATCAAACTCNCCGAACACCTGACCAACGCGCTTGATCGCCTGAATCGATGCGGCGTCGCTGGG 
GCTCATCGATACCGAGTGTGCTTTTCCGACCACTTCCAGTTGCGGTACGGCGAGATTGACAAAGGCGGTGAAGCCCAG 
CCAGAGCAGGACGATCACCNCCGCAAACCGGCGGATTTGCCCG (SEQ ID NO 498) 

:::::::::::: : Rv369T7 . seq: :::::::::::: 

GCTTGGCAGCCTGCGGCTGGGCGCCCTNGAGCTCTTCGATCTGGATCTCCGGACTCGAGATGCTCACTTGCCCGGCCG 
TGGACGTACCCATTGCGGCCGGGACCCCAGCGCCCCAGGTGACCAGCGAGTTGGGCTGCACGCTGACCGGCCCGTCGG 
GGTCGACGCCGGTAACGGTCAGCAGCTCCGANGTCCNNCTGATCCCGACCGCAGCTGCCAATGCGCGGCTGGCAGCCG 
ACGTGGATGTGCCGGGGCCTAGATCGCGGGGCAGCAGCGAGACCGCGTCACCGACGGTCATCACCTTGCCGAGTTTNG 
GCCTGCCGCAN ( SEQ |Q N q 499) 

Clone Rv36 

::::::::::::: Rv36SP6.seq: :::::::::::: 
GCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTNCAC^ 

CAAGCTATCTAGGTGACACTATAGAATACTCAAGCTTGAGCCATCGGGCTATCAGCTGGTTGATGTCCGG 

„ (SEQ ID NO. 500) 

:::::::::::: :Rv36T7,seq: :::::::::::: 

CAGGCATGCAAGCTTGTCGTCTATOVC^TCCGA 

CGACGACCAGCGGGTCGGACTTCTGGGCTGCCAGCGCTCGCGCCGTCGCGACAAACAGCGCGGTCGAACCGACACTCC 
TTGTGATGTCCGACCTATCACCTTCGGTACGCACCCAATCGACCCTACGCGGCTAGCTCAGCCCCGATCTTCCAGAGC 

tccgcccg (SEQ ID NO. 501) 
Clone Rv370 

::::::::::::: Rv370SP6. seq : :::::::::::: 

gctttttgagcgtcgcgcggggcggcttccccggcaattctactagcgagaagtctggcccgatacggatctcaccga 
agtcgctgcggtgcagcccaccctcattggcgatggc<5ccgacnatggcgcctggaccgatcttgtgccgcttgccga 

CGGCGACGCGGTAGGTGGTCAATTCCGGTCTAC^CTTGGGCCTTTGCGGACGGTCCC'GACGCTGGTCGCGGTTG 

(SEQ ID NO. 502) 
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::::::::::::: Rv370T7 . seq: :::::::::::: 

CGANCCTGTTCGACGGCTACCTGAATCACCCCGATNCCACCGCCGCGGCGTTCGACGCCGACAGCTGGTACCGCACCG 
GCGACGTCGCGGTGGTCGACGGCAGTGGGATGCACCGCATCGTGGGACGCGAGTCGGTCGACTTGATCAAGTCGGGTG 
GATACCGGGTCGGCGCCGGTGAAATTGAAACGGTGCTGCTCGGGCATCCGGACGTGGCGGAGGCGGCAGTCGTCGGGG 

T (SEQ ID NO. 503) 
Clone Rv371 

:::::::::::: : Rv371SP6. seq: :::::::::::: 
NAAGCTTTGTCACACCAAGTGTTTCKACCAGNCGCT 

ACCACGCTGGTCAGTGCGCGTTCAGCTCGCTTGCGGCGCTGCAGCAGCCAGTCCGGGAAATAGCTGCCCTGGCG 

„ „ (SEQ ID NO. 504) 

:::::::::::: : Rv371T7 . seq: :::::::::::: 
CGCTGGNCGCCGGCGCTGGGCTGCGGTAACCAATTACCACAACACTT^ 

AAATGGCACAGCCACCGCAGTCGCCGACATCCCGCGAAGATGTGGCAGATTTTCGTGCGGTCGAGCC 
. AGCGTCATTGTTGCCTGGCAAGGTTGCTGGGCCCGG (SEQ ID NO. 505) -iv^.- "■- « 

Clone Rv373 

::::::::::::: Rv373SP6 - seq: :::::::::::: 

CTCAAGCTTCTTCTGCCCCTTGCCGTTNCGGATNACATCCCGCAGCGACTCGGCTTCGGCGTCGATGTCGAAGTTCTC 
GATCAGCTTCTGGATCGACTCCGCGCCCATGGCACCGGTGAAGTACTCGCCGTAGCGGTCGACNAGTTCGCGGTAGAG 
GTTTTCGTCNACNATCAGCTGCTTGGGCGCCANCTTGGTGAAAGTGCTCCAAATGTCCTCCAACC^TCCAGCTCACG 
CTGCGCGCGGTCACGGATCTGGCGCATCTCGCGCTCGCCGCCGTCGCGAACTTGCGCCGCGCATCGGCCTTGGGGCCC 

n „ wn (SEQ ID NO. 506) 

:::::::::::: : Rv373T7 . seq: :::::::::::: v 

GTTCACAC CTACCTACTATGCCN CAATTCN CCGACACGGGT GGCATC7VACACGGGCGATAAGGTGGAAATCGCTGGGG 
TGAACGTCGGGCTGGTGCGCTCGCTGGCAATCCGCGGCAACCGCGTGTTGATCGGATTCTCGTTGCCCGGCAAGACAA 
TCGGGATGCAAAGCCGGGCAGCAATTCNCNCCNACACCATTCTTGGCCGTAAGAACCTGGAGATCGAACCCCGCGGTT 
CGGAGCCGTTGAAACCCAACGGTTTCCTGCCGTTGGCGCANACCACTACGCCATACCAAATC (SEQ |Q N q 5Q7) 

Clone Rv374 

:::::::::::: : Rv374SP6. seq: :::::::::::: 

CTCAAGCTTTACGCCGACGCCGGCCTACACAACACCAAGGAAACGATTGCCTACTGCCGAATCGGGGAACGGTCCTCG 
CACACCTGGTTCGTGTTGCGGGAATTACTCGGACACCAAAACGTCAAGAACTACGACGGCAGTTGGACAGAATACGGC 
TCCCTGGTGGGCGCCCCGATCGAGTTGGGAAGCTGATATGTGCTCTGGACCC (SEQ ID NO. 508) 

::::::::::::: Rv374T7 . seq: :::::::::::: 

TCCCNCATGGGATAACGGGTTTAGATTTCNACTVACGGCACCGTGT^ 

AC^CGGTATCTACTTC^CCCGCTTTCGCCCGTAC^GAAAAAC^^ 

TGGTCCGCAAGTACGCGTTCTACTACCGCTATGACACCGCCGAGGAACGCGCCGTGCTCAACCGGATGTGGAAGCTGG 
TCAACGACCGCCTCAACTACCTCACCCCGACCATCAAACCGATC (SEQ ID NO. 509) 
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Clone Rv376 

:::::::::::: : Rv376SP6 . seq: :::::::::::: 

GCCANCCGGCTTGGCGTCGACTCCCGTTCNGCACATCATACGGTCCCCGGTACTGTCCAACTGCGCCGGTGCGCTAGC 
CAAACGTCACGACTCTCAGTGATCCCAGTTCGTGATCCGGCCGGTGGC<5CCGCTGCGGCGGGGGCTNATNTACTTCGG 
ACTNATTATCTCATCCAAAGGACACCGGGCCGGTGGCTGGAATCCCATGGTGCGATCGGCCACACAN 

(SEQ ID NO. 512) 

:::::::::::: : Rv376T7 . seq: :::::::::::: 

CCGACCTGGTATCTTCCGATAGCGCGCGTTGATATCCGGTCTGATCTCCTGCCCTTAACGCCGGATCTCAGCAGGTCC 
CCATGCAAAGATCCGAGGTGTCCCNGATCTAGGGGTCCTCGTCCTCCAGATGATGGAGCAAGTCGGCCC 

(SEQ ID NO. 513) 

Clone Rv377 

:::::::::::: : Rv377SP6 . seq: :::::::::::: 

CTCAAGCTTCGGCTCAGGCGGCGCTGCCGGTAACGTCGCTGACCGGTGCAGGTTTCGACAATGTGGTGCCGGTTCGGC 
GGCTACGTGCCATC^AGACACTGGCGCAGGCTATCGCACCCGTTATCGGCTACAAACAAATCGCGGTATGC 

(SEQ ID NO. 514) 

::::::::::::: Rv377T7 . seq: :::::::::::: 
^TC^CCTGIJTTCATGAACTGGAAGCACCGC^GCGCTTCCTT^ 

CGGGTGCAGGTGCTCGGGCAGCTCGGCCGCGACAGCCGCCTGACCCTGAAACCAGCTTCCATATCCCGCGACGAACGA 
CGCCAGTCCGCTACGTAACCCCTCCGCGACTGTCCATGGACAACAGCGCGTTCTCCACCGACCGGGCCCGGGT^TGGG 

GTGT (SEQ ID NO. 515) 
Clone Rv378 

::::::::::::: Rv378SP6. seq: :::::::::::: 

AGCTTAGCTTCCCGCCCCGGCAATAGGGCTCCAGCTC^TCCGGTGTGACCAGATAGGGGCCCAGGGTGATACCGCTGT 
CTTTGCCCTTGGCCTGTCCGATGCGC^GCTGGCCCTCCAGCATCTGCAGGTCCCGTGCGGACC^GTCGTTGAAAATGG 
TATAGCCGATGATCGACCG (SEQ ID NO 516) 

:::::::::::: : Rv378T7 . seq : :::::::::::: 

CCNGAACAGAAGCGGNGGTTCCTACCGCGGTGTGCGGCCGGCGCGATATCGGCCTTTTTACTAACCGAACCCGATGTG 
GGCTCCGATCCGGCGCGCATGGCATCGACGGCGACGCCGATCGATGACCGCCAGGCTTACCACCTT 

(SEQ ID NO. 517) 

Clone Rv379 

::::::::::::: Rv379SP6.seq: :::::::::::: 

CTCAAGCTTGCGCGACTCGACAAGCATTCTTGACAGTTGTTTTGGCTCGGCATGGTTAGCCAAGGTTCTGCGGTCCCA 
CCAGATCATCTTGGTCCGGTAGCGCTCGTCCGGGTATGCTGCCGCCGGGATTCTCGCTGCTATTACTCCCCCCGAAGA 
ACGCCACCGGTCCAGCGC (g EQ )D NQ 518) 

:::::::::::: : Rv379T7 . seq: :::::::::::: 

GCNAGGCGGTATAGCTTCCCGTCGTACCGGCGACCGCCAGCCGAGAAGCTCGTTTTCCCAGTGTTGCTGGGGATTCTC 
ACGCTGCTGCTGAGTGCGTGCC^GACCGCTTCCGCTTCGGGTTACAACGAGCCGCGGGGCTACGATCGTGC<3ACGCTG 
AAGTTGGTGTTCTCCATGGACTTGGGGATGT |D ^ Q g ig ^ 

Clone Rv37 

::::::::::::: Rv37SP6. seq: :::::::::::: 

GTGTGGAACCGTGAGCGGATAAC^^TTTCACACAGGAAACAGCTNTGACCTTGATTACGCCAAGCT 
CTATATTAATACTCAAGATTGCGGTCGAGCACATCGGCCCAAGAACCGCCGAAG 

TGGGGCGACGACCAGCGGGTCGGACTTCTGGGCTGTCCAGCCGGATCGCGCCGTCGCGA jq N q 52 q) 

:::::::::::: :Rv37T7.seq: :::::::::::: 

CACTGTCAGTACATATGCGCCGCTCCTCCTCATCGCTGCGCTCGGCATCGTCGCCGGCGGTCATGGCGTCACCCTACC 
CAAGCCGAACGCGAAACGAGAACGTGTTCCATTATTAGGGTGTGAGC^^ 

GCAGCACCGGGACGGATGTCAGCCACCACGCCCATCTGGGGTG<3TAGC<5GGGAAATACGGCTAACGCGGCTCCGGTGC 
CGGCAGCCCAGCGCAGACCCTCGGCGGCGGACACGGCAAACAACGACGACCCATAGTTGTTCTTTGCCGGATGGCCGT 
GTTTGCGGACATATCGGGCGGCGGCGCGGGCGCCGCCGAGGTAGTGGCTGAGGCCCATCTCGTGCCCGCCGAATGGCC 

CCAGCCAAACCGTGTA {SE Q | D N0 . 521) 
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Clone Rv381 

: Rv381SP6 . seq : :::::::::::: 
CTCAAGCTTTTACGGTGATCGCGCATCACCTGGTTCATGAACTGGAAGCAGCGCAGCGCTTCCTTTTCGGCCGCAACA 
TGAGCCANCCTCTCGTCGGCGGTCGGGTGCAGGTGCTCGGGCAGCTCGGCCGCGACAGCCGCCTGACCCTGAAACCAG 
CTTCCATATCCCGCGACNAACGAC 

(SEQ ID NO. 522) 
::::::::::::: Rv381T7 . seq: :::::::::::: 

CTCAGAAGCCGCTAGCTGGTAGAGTCGCTGACCGGTGCACGTGGCGNCAATGTGCGCTGCCGGTTCGCG 

(SEQ ID NO. 523) 

Clone Rv382 

:::::::::::: : Rv382SP6. seq: :::::::::::: 

CTCAAGCTTGCGCTCATCAAGCGCGAACAGCAGGGCGGTCGGCTGGTCGCCATGACGGGTGACGGGACCy^TGACG^ 
CCCGCGCTCGCGCAAGCCGATGTCGGGGTGGCNATNAATACCGGCACCCAGGCGGCCCGGGAAGCCGGCAACATGGTC 
NATCTCCACTCC (SEQ ID NO. 524) 

:::::::::::: :Rv382T7. seq: ::::::::::: : 

ACTTCTATTTCGACTGGTGTGCTGTGGCGCGATCCGACTGCCGGCGTGGTC^GGCCGGCCAGTTGTGGGATNCCA^ 
GGCAC ^ 

(SEQ ID NO. 525) 
Clone Rv383 

:::::::::::: : Rv383SP6 . seq: :::::::::::: 

GCTTGTCGTATTCCGTGGCACTGTCAGACATATGCGCCGCTCCTCCTCATCGCTGCGCTCGGCATCGTCGCCGGCGGT 
CATGGCGTC^CCCTACCC^^GCCGAACGCGAAACGAGAACGTGTTCCATT^ 
GCTCACCAGGAACTCAC (SEQ ID NO. 526) 
:::::::::::: : Rv383T7 . seq: :::::::::::: 

CGATATTCGTCGGCCGCGTTGTCTCGACTGGGTCGCGT (SEQ ID NO 527) 
Clone Rv384 

:::::::::::: : Rv384SP6. seq: :::::::::::: 

GACCTCGGCCACCAAGCCGGACGCGACCGTCGAGGTGGCGATCCGGCTTGGCGTCGACCCGCGTAAGGCAGACCACAT 
GGTCCGCGGCACGGCCANCCTGCCACACGGCACTGGTAAGACTGCCCGCGTCGCGGCN (SEQ ID NO. 528) 

:::::::::::: : Rv384T7 . seq : :::::::::::: 

CCGGAAGTCTAGGGGACGACCTACTCAGCGCAAAATGTCGCTAATGTGAGTCCGCCCCACCAGGGCAGATCAACCCAT 
GTCGATGATGACCTACCCGGATACCGGATTGGCGGT m . „ m 

(SEQ ID NU. ozy) 

Clone Rv385 

:::::::::::: :Rv385SP6. seq: :::::::::::: 

AGCTTCAGTTCCTCCACGACGCGTTCCCAAATGAATTTCCCGATCCCACAATCTCGGTTCAGATACAGGTCGCCATAC 

CCCTTACTTCGGNAACGCTGGGCGGATTGGCCCTGCCGCTG Kl - com 

(SbQ ID NU. OoU) 

::::::::::::: Rv385T7 . seq ::::::::::::: 
CCGCCTACGGGTCGAACATGCTVTCCCGAGACXGATGCT^ 
TTACCCGGGTGGCGGCTGACC (SEQ ID NO. 531) 

Clone Rv386 

:::::::::::: :Rv386SP6. seq: :::::::::::: 

GCGGCTGGTTACGACTCCCTGTTTGTGATGGACCACTTCTACCAACTGCCCATGTTGGGGACGCCCGACCAGCCGATG 
CTGGAGGCCTACACGGCCCTTGGTGCGCTGGCCACGGCGACCGAGCGGCTGCAACTGGGCGCNTTGGTNACCGGCAAT 
ACCTACCGCAGCCCGACCCTGCTGGCAAAGATCATCACCACGCTCGACGTGGTT^^ 

ATTGGAGCCGGTTGGTTTGAGCTGGAACACCGCCAGCTCGGCTTCGAGTTCGGCACTTTCAGTGACCGGTTCAN 

::::::: = :::::RV38 CT 7..«,::, :::::::::: (SEQ ID NO. 532) 

GCCTTTCCGCACAATCTGTACCC<^GGACCNTCTAAAAAATCGAATAC(^ 

CTCAACTTTGTGTCGACCCTCAACGCCATTGCXGGCACCTACTACGTGCACTCCAACTACTTCATCCTGACGCCG^ 
GAAATTGAC<5CAGCGGTTCCGCTGACCANTNNTGTCGGTCCC^^ 
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CTGCCGCTGCTAGAGCCACTGCGATCGGTGCCGATCGTGGGGAACCCACTGGCGAACCTGGTTCAACCAAACTTGAAG 
GTGATTGTTAACCTGG ( g EQ |D NQ 533) 

Clone Rv387 

:::::::::::: : Rv387T7 . seq: :::::::::::: 

GC^GACCAAC^^GATGCATCGGGATCATACGCCGTCAACTACCCGGCCAACGGTGATTTCTTGGCCGCCG 

(SEQ ID NO. 534) 

Clone Rv388 

:::::::::::: :Rv388SP6 . seq: :::::::::::: 

CTCAAGCTTGCC^AAGAGACCTCGTCCACCAAGCNGGACGCGACCGTCNAGGTCGC<3ATCCGGCTTGGCGTCCACCCG 

CGTAAGGCANACCANATGGTTCGCGGCACGGTCAACCTGCCACACGGCACTGGTA7\NACTGCCCGCGTCGCGGTATTC 

GCGGTTGGTGAAAAGGCCGATGCTGCCGTTGCCGC<3GGGGCGGATGTTGTCGGGAGTGACAATCTGATCGANAGGATT 

CAGGGCGGCTGGCTGGAATTCGATGCCGCGATCGCGACACCGGATCAGATGGCCAAAGTCGGTC 

ctgggtc (SEQ |D NO 535) 

:::::::::::: : Rv388T7 . seq: :::::::::::: 

CCACGGCGTGGATCAAGGTACCGGCCGGGATGTTGCGCAATGGCAGGTTGTTGCCCGGCTTGATGTCGGCGTTAGCGC 
CGGATTCCACCACATCCCCTTGCGAAAGTCCGTTGGGTGCAATGATGTAGCGCTTCTCCCCATCGAGATAGTGGAGCA 
ACGCAATCCGTGCGGTACGGTTCGGGTCNTACTCGATGTGCGCGACCTTGGCGTTGACACCATCTTTGTCATTGCGGC 
GAAAGTCGATCATCCGGTAAGCGCGCTTATGACCGCCGCCTTTGTGCCGGGTGGTAATCCGGCCATGCGCGTTGCGTC 

(SEQ ID NO. 536) 

Clone Rv389 

:::::::::::: : Rv389SP6. seq: :::::::::::: 

GGCGGCTGCGTCGGCGAGATGATCGCCCGGTGCCACCCCGATCCGTGCCTCGGTCAGCGCCAACGTGCTTTCCGGTCC 
GGCGACCACCATGTCGCATGCGCCGAC (SEQ ID NO. 537) 

:::::::::::: : Rv389T7 . seq: :::::::::::: 

GCAATCGCCTTGGCGGTCGCCGGGTTGTCACCGGTGATCATCNCGGNGCGGATGCTCATNCGGCGCATTTCGTCNAAT 
CGTTCCCGTATGCCCACCTTGACGATGTCCTTCATATGGACCACGCCGATGGCCCNCGCGCTNCTG 

(SEQ ID NO. 538) 

Clone Rv38 

::::::::::: : Rv38SP6 . seq : :::::::::::: 

CCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAAG 
CTATTTAGGTGACACTATAGAATACTCAAGCTTCCACATCGGTATGCCAAAGCATTGCGCCGCTATCGATTTCGCGCT 
GGCATCGCCAAGGTGGACTTCTTGCTCAGCGACGAGATCCCGTGGTCGGATCCGCGGCTGCGGCGGGCTGCGACCCTG 
CATCTCGGCGGCACCCGTGACCAGATGGCGCGCGCCGAGGCAGACGTCGCGGCGGGACGCCACGCCGACT^GCCGATG 
GTGCTGGCCGCGTGTCCGCACGTCGCCGACCCCGGCCGCATCGACGAAACCGGCCGCCGTCCGTTCTGGACCTATGCC 
CACGTGCCGTCGGGGTCCACGCTCGACGCGACCGAGACCGT ^ggQ jq 539) 

:::::::::::: :Rv38T7.seq: :::::::::::: 

CGCGTCCACCGCAGCGTGAGATTGGTGGCGCCATTCGTCGTGGTGTAGCTGCTGTTGGCGGCGTCGCCGTATTGTGCG 

GGCCAGCCTTGTGCGGGGGCCGCTTCTACCCACGAGTCGGCACTTCCGCAACCGCCCAGCTCGACCGCGATTACGGCG 

GCCGCAACGGCCGCCGGAAGGCGTCTCGCAAGCGCCTTATCCTTTCGCAGGTTCCCAGATCCTTCCGCTACGTGGGTC 

GCTCATCGGCGGGCCCGGCCGAATGAGTACAGGTGAGGGTAACCGCTACAAATGAAGTT-GG 

TGTAATGGTTGCCCGGCTCGGGT<^CCACGTA»TTCTGGCAAGGCGGGCGA 

GTGGCGGTTCCCGGTTGTCCGTGGGCGTGTCGTGTACGTGGTGTAAGTGTCGTGAACTCCTCAGTTTGGGCT 

{SEQ ID NO. 540) 

Clone Rv390 

:::::::::::: : Rv390SP6.seq: :::::::::::: 

CTCAAGCTTGCGCTGGATCTGGCGGCTGAGCCTGTTCTTGGGCAACATGCCGAGGGATCGCCTTTTCCACCACGCGGT 
CGGGGTGGCGTTGCATTAGCTCACCGATGGTGCGCTTGTGCAGGCCGCCGGGATACCCCGAGTGCCGGTAAACCATCT 
TGTGCTGCAGTTTGTCGCCGCTGATGGCGACCTTGTCGGCGTTGATCACNATGACNAAGTCACCGCCATCGACATTGG 
GGGCGAACGTCGGCTTGTGCTTGCCGCGCAGCAGGTTGGCCGCCGCGACGGCAAGGCGGCCAANCACCACGTC 

(SEQ ID NO. 541) 
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:::::::::::: : Rv390T7 . seq: :::::::::::: 

TTTGGGATGGGCAAAAAGGCGAAGCNCCGCGTGGCCACGAACGCCGGGAGGGACAATCTCGGGCGGCTAGGGCTTCTC 
GCGGGAAGGCCCGAACGTACGGCGTTTCAACACGTCGCGTCGCCCTCCGACCGCGAACATTCGGGGATGGCAGCAACC 
TGGTAGCACCCTGGCCGGGCGATGATCTGCAGCGTCGCCGCGGGTAGTCGCCGCCCGGGCGGCTACAGTCTGAAACGC 
GATGACCATCGATGTGTGGATGCAGCATCCGACGCAACGGTTCCTACACGGCGATATGTTCGCCTCGCTGCGCCGGTG 
GACCGGTGGGTCTATCCCGGA (SEQ ID NO. 542) 

Clone Rv391 

::::::::::::: Rv391SP6. seq: :::::::::::: 
CTCAAGCTTCGTCATAAGACCTVTGGTGCGCTTTCTTTCACCCGTCC^ 

CAT CATCCTC CCAC GAC GGGCCG CTCATCAGCTTGGGCCATTTCAATGTACTTGATACCCCGCGCTGCGGGTAGGCCA 
CTGCNACAATTCAAACACGGTGTCACACGGTGAATANTGTCNANATGG 

(SEQ ID NO. 543) 

:Rv391T7. seq: ::::::::::: : . ' 

GAATTCTGCGTGCACCGCTATGGGTTGC^GCA^CGGCTGGCGCCGCACACCCCACT 
ACCCGGATCATGGTGAGCGAAAAGGAGATTCGCCTGTTCGATGCTGGGAT^ 

CTCGCCACCGGGGTGCGAGAGGTGCCGCAGTCCCGCTCCGTCGACGTCTCCGACGATCCATCCGGCTTCCGCCGTCGG 
GTGGCGGTAGCCGTCGATGA^ATCGCTGCCGGCCGCTACCACAAGGTGATTCTGTCCCGTTGTGTCGAAGTGCCTTTC 
GCGATCGACTTTCCGTTGACCTACCGGCTGGGGCGTCTGCACAACACCCCGGTGAGGTCGTTTTTGTTGCAGTTGGGC 
GGAATCCGTGCTCTGGGTTACAGCCCCGAACTCGTCNCGGCGGTGCGCGC 

(SEQ ID NO. 544) 

Clone Rv392 

:::::::::::: : Rv392SP6. seq: :::::::::::: 

GCAGTTGGGAATCGCTCTGCAGCAAACCANTATTCTGCGCGACGTTCGAGAGGACTNTTTGAATGGACGGATCTACCT 
GCCGCGCGACGAGCTGGACCGATTAGGCGTACNCCTCCGCCTGGACGACTCCGGGGCACTCGATGACCCCGACGGACG 
GCTCGCGGCACTGCTGCGGTTCANTGCCNACCGCGCCGCANACTGGTATTCGCTGGGACTGCGGCTGATTCCACACCT 
CGACCGCCGCAGCGCTGCCTGCTGTGCGGCCATGTCTGGCATCTACCGCCGTCNGCTCGCCTTGATCAGACCATCGCC 
GGCGGTCGTCTACCATCGGCGAATCTCTCTGTTCGGGACTGAANAANGCCCAAGTGGCGGCGGCAGCACTGGNCTCTT 
CGGTAACCTGCNGACCGCCCATTGGACCGCTACCG ^ggQ |p 545^ 

:::::::::::: : Rv392T7 . seq : :::::::::::: 

TTGATCTGGACGTCTGAGACGGTGATCGGNCCGAACCTGAATTGTCCGGTAATGCCCAGCGCAGAAAGCANGGTGGTG 
GCCGGGGCGGTGAANCCGGCGTCGGCGGCACCGTCGAAGTCGATGTGGATTGCCGGAATGGGGATGTCCGGCACGGCG 
AAGCCGTAGTTCGCTTGTCCCGTGAGGCCCANGTGGATGGGGGGAAGGATCGTGGTGTCCGGGATGATAATGGGGCCG 
ATGCCGCCGGTTGAAGTCCAGTGGATCGGGAATTCGGGAATCGTGATGCCGACGTTCAGGCCGAACAGGCCCTCCAAG 
TTGCCTCGCCACNAGATGCCGTTGCTGAAGTTGCCCGACATGAGGGCGCCGGTGTCCACATTGCCCGAATTGGCGACG 
CCGGTGTTGGC (SEQ ID NO. 546) 

Clone Rv393 

:::::::::::: : Rv393SP6.seq: :::::::::::: 

CACGTAGGCGCCGTCCATAAATNACTCCGCCGCGCTTCGC7^CATCCTCGTANCGATCCTTGGCGAGCA<^TCAACC^ 
GCGCTGCCCGTCNAGGAGCCGGTTTTTGGCGTGCAGCCACTGGCCGACACCTCGGGGGGTAAGCGAATCCGAGAGCAG 
GAGGAC^AGGT(^CGAANCTGCGCCAGCCGGTCGTACCGCTCAGGGCGGATGTCGCCGGTCCGCCACCCGCGTACCGC 
CCGATCGGACACCTGTATGACCGCGGCGACNTCGACCTGGGTGACGCCGAAGGGTTTC^^^ 

GGCCTCGACCGCCCGGTCCAGGGTGACCGCCATCGTGGTTCCTCCGC7ACTTCCGGTTCTACTACCGTAAACGCTACC 

G (SEQ ID NO. 547) 

:::::::::::: : Rv393T7 . seq: :::::::::::: 

CGGGGAACGGTCCTCGCACACCTGGTTCGTGTTGCGGGAATTACTC<?GACAN^ 

TNGGACAGAANACGGCTCCCTGGTGGGCGCCCCGATCGAGTTGGGAAGCTGATATGTGCTCTGGACCCAAGCAAGGAC 
TGAC^TTGCCGGCCAGCGTCGACCTGGAAAAAGAAACGGTGATCACCGGCCGC^TACT^ 

TGGGCGGCGCGTTTCGTGCGGCTGCTGGGACNCCTCCGACGAGTTCACCGCCGGGAGGTCGTGGCGTCGGGCACCGGG 
CGAATTTCCGGTTCTTCGCCGCGCCCCGGGATCCTGGGACCGCNGGCGCGCGCTGTT ^g^Q |Q f^Q 548) 

Clone Rv396 

:::::::::::: : Rv396SP6. seq: :::::::::::: 
CTCAAGCTTT<3TCCGACAAGCGTTCCCGGGCGGTCAGCAAG 

ccaggga (SEQ ID NO. 549) 

::::::::::::: Rv3 96T7 . seq ::::::::::;:: 
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CGTCAGCACGGCGACGTCGCGNTACGCCGAGCAGTTACACAATCCCTCTGCAGCAAACCAATATTCTGCGCGACGTTC 
GAGAGGACTTCTTGATTGGACTG ^ |Q ^ ^ 

Clone Rv39 

::::::::::::: Rv39SP6.seq: :::::::::::: 

CTGC^TCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAAC^TTTCAC^CAGGAAACAGCTATGACCATGATTA^ 
GCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTTCGCGCAGCGGCGGGTTGACCCGGTTCACGCCGTCATAGC 
TGGCCAATCTGGCATCGTCGATC^NCATGTGGTGGGGGGTGACCTCGGCGGTGATCGAAATACCCTGGTCCTTATCCC 
ATTTCAGGATTTCGACGGTGCCCGCGGCCGACGCGTGACAGATGTGCACCCGGGCGCCGGCGTCACGGGCCAGCAAGG 
CGTCGCGGGCGACGATCGATTCCTCGGCGGCCCGCGGCCATCCCGCCAGGCCCAGCCGCGCCGCCATGGGTCCCTCGT 
GCGCGACGGCGCCGACCGTCAGCCGGGGCTCCTCGGCGTGCTGGGCGATCAGCACGCCCAAACCGGTG 

(SEQIDNO. 551) 

:::::::::::: :Rv39T7.seq: :::::::::::: 

CCGACGCGCACTACGTGCTGGTGTCCACCCGCGACCCGCACCGGCACGAGCTACGCACCTACCGCATCGTCGATGGCG 
GTGTCACCGAGGAACCTGTCAATGTCGTCGAGCAGTACTGAACCGTTCCGAG 

CCATTCCGACC^TCCTGCGGCCCCACACCGGCGGCCAGAAGAGTGTCTCGGCCAGCGGCGATACCTTGGGTGCCGTCTV 
TCAGCGACCTGGAGGCCAGCTATTCGGGCATTTCCGAGCGCCTGATGGACCCGTCTTCCCCAGGTAAGTTGCACCGCT 
TCGTGAACATCTACGTCAACGACGAAGACGTGCGGTTCTCCGGCGGCTTGGCCACCGCGATCGCTGACGGTGACTCGG 
TCACCATCCTCCCCGCCGTGGCCGGTGGGTGAGCGGACACATGACACGATACGACTCACTGTTGCATGCCTTG 

(SEQ ID NO. 552) 

Clone Rv3 

: Rv3SP6.seq: 



::::::::::::: Rv3SP6.seq: :::::::::::: 
TGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAAt^TTTC^C^CAGGAAACAGCTATGACCATGATTACG 
CCAAGCTATTTAGGTGAC^CTATAGAATACTCAAGCTTGCCGGGAGGGT^ 

GGGCGCCAACGCGGTGTCCGCGCCGTCGAGCTGAACGTTGCTGCCCGCCTGGAGAACCTGGCGCTGCTGCGCACCCTG 
GTCGGCGCCATCGGCACCTTCGAGGACCTGGATTTCGACGCCGTGGCCGACCTGAGGTTGGCGGTGGACGANCTGTGC 
ACCCGGTTGATTCGCTCGGCCTTGCCGGATGCCACCCTGCGCCTGGTGGTCGATCCGCGAAAAGACGAAGTTGTGGTG 
GAGGCTTCTGCTGCCTGCGACACCCACGACGTGGTGGCACGGGCAGCTTTAGCTGGCATTCCT ^ S£Q ,q N q 553) 

••::::::::::: Rv3T7 . seq ::::::::::::: 

GGAAACACCGNCGCCGTCGTGGCCACCAACACCGCGACCAGCACCGTGACCC<;GACCGGGGTGCCGCGCGAACCGGTC 
TTGGCCAATTGCCGCGGCACCAAGCCGTCGCGCGCCATGGCGAACAGCACGCGGCATTGCCCGAGCATCAACACCATC 
ACCACCGTGGTAAGCCCGGCCAGCGCGCCGACGGAGATGATGCCGCTGGCCCAGTACACCCCGTTGGCCTGGAACGCG 
GTGGCCAGATTTGCCGGCCCGCGGCCCGGTACGGTCCGCAGTTGGGT.GTATGGAACCATGCCCGACAGCACCACCGAT 
ACCGCGACGTAGAGAAGGGTCACGACCCCCAGCGACGCGAGAATCCCTCGAGGGACGTCTCGTTGAGGACGCTTGGTC 
TCCTCGGCCATGGTGGCCACGATGTCA/^CCCGATAAACGCGAAGAAC^CGATCGATGCCCGGCCTVGCACGCCGTA 

(SEQ ID NO. 554) 

Clone Rv4 0 

:::::::::::: : Rv40SP6. seq: :::::::::::: 

CCTGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTA 
CGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTTGTCCTC^ 

CGGCCTCCTGTGCAATCGCCTTGGCGGTCGCCGGGTTGTCACCGGTGATCATCACGGTGCGGATGCTCATTCGGCGCA 
TTTCGTCGAAGCGTTCCCGTATGCCC7VCCTTGACGATGTCCTTCAGATGGACGACGCCGATGGCCCGCGCGCTGCTGT 
TATCGGTCCATTCCGCAAO^CTAGGGGTGTC^ 

TGGGGTGGCCACCGTGATCGCJ\AAACCACTTCATCACCGCAGCCGCGGCACCTTGCGGATC 

(SEQ ID NO. 555) 

:::::::::::: :Rv40T7.seq: :::::::::::: 

TTCGTTCGATGGCGCCGCCCCGGCTACGGTTTGACCTGTGGGTGTCGAATTGGGGTC^AATTCCGAGGTCGGCGGGCT 
AAGAGTGGTC^TCCTGCACCGCCCGGGGGCCGAACTGCGCOSGCT^^ 

CGGCCTGCCCTGGGTATCCCGCGCGCATGACGAGCACGACGAATTCGCCGAGCTGCTGGCTTCCCGCGGTGCGGAAGT 
GCTGTTGCTGTCGGACCTGTTGACTGAGGCACTACATCACAGCGGGGCCGCCCGCATGCAGGGGATCGCCGCTGCCGT 
CGACGCACCGCGGCTGGGACTGCCGCTGGCGCAAGAACTTTCGGCCTACCTGCGTATCTCGACCCAAGCANGTTGGCG 
CATGTGCTGACGCCGGCATGACTTCAACGAACTCCCNTCCGACACGCCGAACGAAGTGTCGTTGGTGTTGCGTATGC 

(SEQ ID NO. 556) 

Clone Rv412 

•••*:*::::::: Rv412SP6. seq: :::::::::::: 

gcgtcgagtctggtgggtgccgaa<^^ 

stgctgatgatctcccgtggaatgtgccto^ (SEQ |D nq 557 ^ 
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:::::::::::: : Rv4 12T7 . seq : :::::::::::: 

CAACCGCGCTCGGCGCGTCTGGGCCTTCCGCCGGCTCCGCCGACAATTCTATCTCTGGATCAGCGGGGCTCTCCGGGC 
CGGCCTCCGCGAACTCAACAGGCCGCGCCTTCCGGCCGAAACATTCCCTAGCCATATATGATCGCACCTCGATACACG 
ATCTGGCGGCAACACCGCAAAGCGTCCGACGGGCCCAACCTCCGCAATTCAGGTATCCGGG /cco |r . ^ f . /sv 

(otU ID NO. 558) 

Clone Rv413 




t> /in (SEQ ID NO. 559) 

:::::::::::: : Rv413T7 . seq: :::::::::::: ' 

TCCTGCGCTCTGGGCCATTCTCGGGTCTGCCGACAATTCTATCTCTGGATCTGTGGGGCTCTCTTGGCCGGCCTCNGC 

GATCTCTTCANGGCGCGCCTTCCGGCCGAAACATTCCCTATCCATATATGATCGCACCTCTATACACCGTTTGGCGGC 

AACACCGCAAAGTGTCTGTCG (SEQ |q N q. 560) 



Clone Rv414 

:::::::::::: : Rv4 14SP6. seq: :::::::::::: 

AGCTTTACGCTGGCGTATCAGCGTTGGGGCCGCTGCCATTTCGGTCGCCCAACGCGTTGCCAGCTCCCTGCGCTGTCA 
GGGCTTGCGCGCCAAACTGGCCACCGCAACAAACTTGGCTGAGCTTGATC (SEQ ID NO. 561) 

::::::::::::: Rv414T7 - seq: :::::::::::: 
CTCTATCTGGCGTCACATTCGCT^TCTTTAGATTGCAGAT 

TCCTTTCGATGTTATTTCGCCGGCCTGGGGAAAGCGCAACGACGTTGCCTACACGTTCCGCCGT (SEQ ID NO 562) 
Clone Rv415 

:::::::::::: : Rv415SP6. seq: :::::::::::: 

AGCTTTNCCTTGCATCTGCACCCCGATCCACGTCAGCCACGTCGGCGTTCTCCACCAAGAAGTTGCGGGCATTCTCCT 
TGCCCTGGCCGAGCTGCTCGCCCTCGTAGGTGAACCAGGCACCCGACTTGCGGATGAGGCCCTGATCCACACCCATGT 
CGATCAGCGAGCCCTCCCTGCTGATTCCCTTGCCGTAGAGGATGTCGAACTCGGCCTGCTTGAAGGGGGGCGAACAGT 
TGTGCACGACAACCCCTTCGGCGACGAGGGTGTGCAGTTCCTCGACCTCGAGGTCGAACGTTCGTGCCCGCCGCGTTG 
GCAGCACTTCTCGGATCACGGAATAGCGGANTTCTTCCGCCAGCATGTCGTGCAGGAATTTGTCATCCAGGGCATCCG 
CGAGCGCCTGCACGCG (SEQ |D NQ ^ 

::::::::::::: Rv415T7 . seq: :::::::::::: 

ACTGTCNAGGGAATGCTTCGCAGCATCTACCTGCAGTCGCTTGTGCATAAGCGGACGGCCCNACCTGTTCGTGTTCCG 
GGACACCAGACGCGGGAGCACCGGCAGTACGGCGAAAGGTTTGAGCGGAAGGAGTTGCGCAAATCGGGGCGCCCCAAC 
ACCCGTCCGC^VAGACGCGGTC^ACGACCTGTTTCAGGCGATCAGGGTC^CCGACTCACCTGCACT 
CTGCTGATCTGCCAGAAGATGGACATGAATGTCCACGGCAAGCCTGATGGCCTGCCGCTCTTCCGGGAATGTTTGGC 

(SEQ ID NO. 564) 

Clone Rv416 

::::::::::::: Rv416SP6. seq: :::::::::::: 

TGAATTATGATCCCGACACAACTGCATCANTTTAGCCGCGTCGNGATGCTATCCGCCGACGGTTTGGANCNGGTCCGT 
GTCGTTCGTGTTGATCTCACCCGAAGTTGTGTCCGCCGCCGCCGGGGATCTAGCGAACGTGGGATCGACAATCAGCGC 
CGCCAACAAGGCGGCAGCGGCTGCGACCACGCAGGTGCTGGCCGCGGGCGCCGATN^ 
GCTGTTTGGTATGTACGGCCTGNAATATCCGGCGATCAGTGCGCAAGTTGCCG^ 

_ (SEQ ID NO. 565) 

::::::::::::: Rv416T7 . seq: :::::::::::: w ^ 
AACGGGGACCNCAAGAAACCATTCAANAACGAGGGGTCGTCACCAAC^ 

ATATTGCGTGCTCGAGGGTCCGCTGTACCCTCACCGAACGTGAGTCCCACACCGCGGAGGCGGGCGACTCTGGCGTCG 
TTAGCAGCCGAGCTCAAGGTGTCCCGCACCACTGTCTCGAATGCTTTTAACCGACCGGATCAGCTCTC 
CGTGAACGAGTGCTTGCCACGGCCAAGCGACTGGGCTATGCCGGACCGGATCCGGTGGCGCGATCGTTGCGGACCCGC 
AAAGCCGGTGCGGT (SEQ ID NO. 566) 



WO 99/54487 



107 



PCT/IB99/00740 



Clone Rv417 

::::::::::::: Rv417SP6. seq: :::::::::::: 

AGCTTTGGAGCCNCNCCGANCCNCCGGTACGCCCCGCCACCGCCGTACCCGGCACCCCACCCCTTTGAGCCGTTCGCC 
GTGGCCGCGGTGGANCTGGCCGACGAGGGACTGATCGTGCTGGGCAAAGTGGTCGATGGCACGCTGGCCGCCGATCTG 
AAGGTCGGCATGGAGATGGAGCTGACGACCATGCCGCTGTTCGCCGACNACGACGGTGTGCAGCGCATCGTCTACGCG 
TGGCGGATCCCATCGCGCGCCGGCGACNATGCANAGCGCANCGATGCT^ 

CGGAACCCGTTTACNTCCTGGGTGCCGGTATGCACCCGTGGGGGAAATGGGGTAATGACTTC 

(SEQ ID NO. 567) 

:::::::::::: : Rv417T7 .seq: :::::::::::: 

TTCTCNCATCGTTCGTACTNNGATGGGACGCTGCTGCCCGAGGCGATCCTGGCCAACCGGCTCTCGCCGGCGCTGACC 
TTCGGCGGGGCGAACCTGAACTTCTTTCCGATGGGCGCTTGGGCCAAACGTACCGGGGCTATCTTCATTCGGCGTCAG 
ACGAAAGATATTCCCGTCTACCGCTTCGTATTACGTGCTTACGCCGCGCAGCTGGTGCAAAACCATGTCAACCTCACC 
TGGTCGATCGAAGGGGGTCGGACCAGAACGGGCAAGCTACGGCCACCGGTGTTCGGGATCCTGCGTTACATCACCGAT 
GCGGTCGACGAAATCGACGGTCCCGAAGTGTATTTGGTGCCGACCTCGATCGTGTACGAACAGCTGCACGAAGTGGAA 
GCCATGACCACCGAAGCCTATGGCGCCGTGAA /or -~ lnk C£50 , 

(SEQ ID NO. 568) 

Clone Rv418 

: Rv418SP6. seq: :::::::::::: 

TTCTTCCGGGTACCGCTGATCGGCGGCACCATCACGCACCCGGTGCAGGGCGAGGCGGCCGCCGGTGTGGTGTTGCTA 
CGGCCGGCCAGCCCGGGTACCGGTGTGATCGCCGGTGGTGCGGCCCGCGCGGTGCTGGAATGTGCGGGGGTGCACGAC 
ATCTTGGCCAAGTCGCTGGGCAGTGACTACGCGATCAATGTGGTGCACGCCACCGTGGCCGCGCTCT^AGCTGCTGCAC 
CGTCCGGAGGAGGTGGCGGCGCGCCGCGGTTTGCCAATAGAAGACGTCCCCCCGGCCGGGATGCTG ^ 

(SEQ ID NO. 569) 

:::::::::::: : Rv418T7 . seq: :::::::::::: 

GTCGAAAGTGACCATCTCTACCTTGAGTGCCATACCGCCCGACCCTATGCCTCGGATAGCTCGGCGGAAAGAAACGCT 
TGCAGTGCCGCCGAATAGGCGGCTACGTCGTGAGCGCCCATCAACTCTCGCGCGGAGTGCATCGCCAGCTGGGCGGCG 
CCGACGTCGACCGTGGGGATTCCGGTGCGCGCCGCGGCCAACGGCCCGATCGTCGACCCGCACGGCAGATCGGCGCGA 
TGTTCGTAACGCTGCATAGGCACTCCCGCGCGCTGGCAGGCCAGTTGCGAAACGCCCCCGCCGGGTGCCTTCCGTCGG 
TTGGCTTTACCGCAAATTTGGGGTTGCCCCT /r> -~ .~ Ktr>l „ m 

(SEQ ID NU. o/U) 

Clone Rv419 

::::::::::::: Rv4 19SP6 . seq: :::::::::::: 

AAAGCCACGGAAACGATTGCCTACTGCCGAATCGGGGAACGGTCCTCGCACACCTGGTTCGTGTTGCGGGAATTACTC 
GGACACCAAAACGTCi^GAACTACGACGGCAGTTGGACAGAATACGGCTCCCTGGTGGGCGCCCCGATCGAGTTGGGA 
AACTGATATGTGCTCTGGACCCAAGCAAGGACTGACATTGCCGGCCAGCGTCTACCTGGAAAAA 

(SEQ ID NO. 571) 

:::::::::::: : Rv4 19T7 . seq: :::::::::::: 

TTTCGCCACCGCNAGGTCGTGCGCGTTCCAGAAAAGCGTGGTTTCGCCGGGCGCGAGGATTCGACGGTCCAACTGACC 
AGCCGGTCCCGCCACCCGTTAGGCAGGATCGCGGTGTCTATATGTTCGCCCTCGGCATAAACGCCATTGCTGCGGTGA 
AAATCGGACATCTCGCCGATTGCCACGTCTACATGATCCGCTTTGTCCCGCGCCGGGTCGTTGACAAACGCGATGTCN 
GCCTCCTGGGAAGCGGTGGC (SEQ ID NO 572) 

Clone Rv41 

:::::::::::: : Rv41SP6. seq: :::::::::::: 

TCGCCAAGTGGATTCGTGCTCACCNACGAGATCCGTGGTCGGATCCGCNGCTGCGGCGGGCTGCGACCCTGCATCTCG 
GCGGCACCCGTGACCAAATGGCGCGCGCCGAAGCAGACGTCTCGGCGGGACGCCACGCCGACTGGCCGATGGTGCTGG 
CCGCGTGTCCGCNCGTCNCCGACCCCGGCXGCATCNACC^WVCCGGCrc 

NTCGGGGTCCACGCTCGACGCGACCGANAACGTAACCAGCGTCCTCGANCGGTTCGCCCCCGGCTTCCGTGACATCGT 
GGTGGCGGCCGCGCCGT ( SEQ )D N q 573) 

::::::::::::: Rv4 1T7 . seq ::::::::::::: 

GTACCGTCACCATGATCGCCCCCATCGGCATCGGTGAGCTGATAGATCCCAGCCGGTTTCGCCAACCCCGGAGCGATC 
TTGGCGCGCTGCTNGTNGTCNCTGANACNTAGCCACCAACAGAGCCCGGTGTGCGACAAGANGACTCATCGGATCTCT 
CCGGACACNTCGAGGGGGTCNTCAGGAGNCCGGGCGCCACCCCGAGGTAAGCCTCCGCCCAGCCTCACACCGCGACCG 
GGTATCNCAAGTCGCGCAATAANCCCACCACCTCCTCGGACCCCACGTTGTATGCGGCTGGGT 

(SEQ ID NO. 574) 
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Clone Rv42 

:::::::::::: : Rv42SP6 . seq : :::::::::::: 

ATACTCAAGCTTAGACCTCACTGATGTGGCGGGACGCGGGAGATAACCGCGGTTCGAGCCGTTCAACAGTGGTGGTTC 

CCACACCAGTTGTTTGCCTTTGCGAAGTAAAGCGATTCGATTTGCTCGAAAAGAGGGCTGGCTGCTCGTGAGGGACAT 

CCATGGCCGATACCTCAGCGATCTCAACGGTCAAGCGACTGCATGTTTGGCGCAAGGTATCGCTAAGCATAGGTTCGT 

GACGGATTTGACAGCAAGAGCTTTCCAAAGATTGCTGTCCACATANTGATTCGCATCTCTACACCTCTTCGCCGGTGC 

TGTCAAGAGCCATTCGAATCAGTTATCTCGCTCGTGCTTGGAANAAA 

GCCAAAGCG6T (SEQ|D NQ g75) 

:::::::::::: :Rv42T7.seq: :::::::::::: 

AGCTTCCCGAGAAACAGTGCATTCCCTAAGCAGCCCGTTGTCACGCCGATGAGTGAAGAGTGCACGCAATCGCCGGAA 
TCCGGCAAAGCCCTGCACAAGCGAAATC^CCCGGAGGCTGAC 

CAAACGGCAGAAGGCGGCCTCGTCCGGTCCATCTACGCCGAGCACACTGGTGATAGCGCGCATCGGCATCGGTGCGGC 
CACGGTGGAGACGACGTCCGCGGGCGTCTGGGTCAGTAACCCGCCGACCAGTTCTCGGGCAAGCTGGTCGACCATCGG 
GCGCCACGTCTCCAACGCGCCACGCGCCATACCTGGTGCCAGTTGCTTGCGO^TCCGGGTGTGCGCCGGCGGATC^ 
CGTCGCAGA^CGCAGCCACCCCGTGAGAAGTGACCCACGGCGCTGGACACGTGTCTGGTTAC 

(SEQ ID NO. 576) 

Clone Rv43 

:::::::::::: : Rv4 3SP6 . seq : :::::::::::: 

CGGCCGGGATGTGCGCAATGGCAGGTTGTCGCCCGGCTTGATGTCGGCGTTAGCGCCGGATTCCACCACATCCCCTTG 
CGAAAGTCCGTTGGGTGCAATGATGTANCGCTTCTCCCCATCGAGATAGTGGAGCAACGCAATCCGTGCGGTACGGTT 
CGGGTCGTACTCGATGTGCGCGACCTTGGCGTTGACACCATCTTTGTCATGGCGGCGAAAGTCGATCATCCGGTAAGC 
GCGCTTATGACCGCCGCCTTTGTGCCNGGTGGTAATCCGGCCATGCGCGTTGCGTCCACCGCGACCGTGCAGCGGGCG 
C^CCAGCGACNTCTCCGGGGTTGACCGGGTGATCTCGGCGAAATCAGATACGCTGGCGCCGCGACGACCAGGCGTCGT 
GGGCTTGTACTTGCGAATTGCCATGGTCTAATCAGGTCTTTCTCTCACCTCTCGTCGCCGGGCTAGGGCGCATTGCCT 

GCTCCT (SEQIDN0.577) 
:::::::::::: :Rv43T7.seq: 

TAGCGGTGTAACCAACTCCCGGGTCACCACCCGC^W^CCTCTTGCGGCAACAGCACCGTCGACGCGTC^ACCGGGCT^ 
CCCGGAATCCTGTGGATGGGCATCGAGTGCATGGTCACGACGTCCCCGACGCGGCCGGTGGCAACGACAAGTGGCCCG 
GATGCACCACAAATGACGGCCGCACACCGGTGGGGACGGCCAGCACGAGAGCCGTGTCGCCGAAGTCGACGCTAATGC 
CGTAGGCATTGGCCGTCACAACAGGCGACGCCCCGCGTACCACCGAGTCCACGGNGGTTGGGCGGTCTCCTCGGCCAA 
CCAGGCGTGAACCCGGCGGATCCGAATGCAGCAAGACCCGTGGGC (SEQ ID NO. 578) 

Clone Rv44 

::::::::::::: Rv44-2ndSP6.seq: :::::::::::: 

CCATTGGTCGGTGTGCGC^TACCANTACNACGCGCCGGGC^CCTGACGCGGCGGCCGCAACCATTCGGTGGCCATCGC 
CATCGTCTGCCACCCGGTCAACGGACGCACCTTCTCCTGGCCGACCTAGTGCGCCCACCCGCCGCCGTT<5CGTCCCAT 
CGATCCGGTCT^CATGAGCAGCGCC^CACCGAGCGGTACATGACATC 
CCATGATGATCNTCGACCGTCCTCCGGATTCGGTC ( S £Q \q 579) 

:::::::::::: : Rv4 4-2ndT7 . seq: :::::::::::: 

GCCGGCCTGGTCAAAGGGGCGTCCGAAGGANCCGGGCTGGGTAACAAGTTCCTGGCTCATATCCGCGAATGCGACGCC 
ATTTGTCAGGTGGTGCGGGTGTTCGTCGACGACNACGTGACTCATGTCACCGGACGGGTCGATCCCCAGTCCGACATT 
GAGGTCGTCGAGACCGAGCTGATCCTGGCAGATCTGCAAACCCTGGAGCGGGCCACGGGCCGGCTGGAGAANGAAGCN 
CGCACCAACAAGGCGCGCAAGCCGGTCTACGACCCGGC ( q 580) 

Clone Rv45 

:::::::::::: : Rv45SP6.seq: :::::::::::: 

GATCC^CTGACCACGATGAC^TATCGAAATGCTCGACGATTCCGATGGCGATG^ 

GCGGTATCTGGTGGATGGTGTACCCGCGGTAGGTTCCCGTGATCGTGTCGACCCAGTCCACGCGATGGGCGGCGAGGT 
CGTCGGCACGCATCACCCCGCCGTNTGCCGCCGAGTGCGCCTCGAGTTTGGCGGCCAGCTCTCCCCGGTAGAACTCTC 
ACCGTTGGTCGCCGCGATCTTCTCTANCGTCGCCGCGTGGTCAGGAAAGGTAAACAGCTCACCGGGTTTCGGCGCTCG 
TCCGCCGGGCATGAACGCATCTGCGAATCCGGGCTGGGATGCGAACAACGGACCTGTGCCG t 

(SEQ ID NO. 581) 

:::::::::::: :Rv45T7 . seq: :::::::::::: 

TCTACTGCCGAATCGGGGAACGGTCCTCGCXCACCNGGTTCGTGTTGCCGGAATTACTCAGGACACCGAAACGTCGAG 

AACTACGAGCGGAGTTGGACANAATACCGCTCCCNGGTGGGCGCCCCC^^ 

ACCCC^CCCAAGAATGACATTGCCGGCCGCCCTCCAACTGGAAATM^ 
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GAATGGCATGCCCTGGGCCGGGCGTTCCTTCCGCTGCCGGACTCCTCCCACCAATTCACCGCCGAAGGCGTCCCGTCT 

GC (SEQ ID NO. 582) 

Clone Rv4 6 

:::::::::::: : Rv46SP6. seq: :::::::::::: 
ATACTCAAGCTTCTGTC^CCGAAATCCCGCAT^ 

AGCCGGTCATCAGCTGGGCCGGCGACAACGGTATCTACTTCACCCGCTTTCGCCCGT 

(obU ID NU. Ooo) 

:::::::::::: :Rv4 6T7.seq: :::::::::::: 

CTGGCTCAAGCGCTCGGCGCGCAGGTGAACTCGGACCGGCTCGACGTCGCCGAACGCGAGGCGGTGCTGGCCCACGCC 
GACGCCGTCGTCGCACATATCGGCACCGTGGACAAGTCTACAACAACGCCGGCATCGCGTACAACGGCAACGTCGACA 
AGTCGGAGTTCAAGGACATCGAGCGCATCATCGACGTCGACTTCTGGGGCGTCCTCCACGGGCCC q )Q N q 

Clone Rv47 

:::::::::::: : Rv47SP6. seq: :::::::::::: 

CCGCCCTCCGCATTATGGGTCAAGAACCATCGGGTCGGACTTCTGGGCTTCCAACGCTCGCGCCGTCCCN 

:::: ::::::::: R v47T7. Seq ::::::::::::: (SEQ ID NO. 585) 

CCGTGGCACTGTCAGACATATGCGCCGCTCCTCCTCATCGCTGCGCTCGGCATCGTCGCCGGCGGTCATGGCGTCACC 
CTACCCAAGCCGAACGCGAAACGAGAACGTGTTCCATTATTAGGGTGTGAGCACCAATACCAGATTGCTCACCAGGAA 
CTC^CGCT^GCACCGGGACGGATGTCGGCCACCACGCCCATCTGGGGTGGTAGCGGGGAAATACCGCTAACGCGGCTCC 

ggtgccg (SEQ ID no. 586) 
Clone Rv48 

:::::::::::: : Rv4 8SP6 . seq: :::::::::::: 

tactc^gcttgtccaaatatcgaagcgtcgggtcgcgaggctcggtcggcagctccagcaaaacccgctccacccct 
agatgccggtatccctcaaggtctttatccgccgcttcaccccactggcacacggtcaccggcacgtcgcccccggcc 
atggcgcgcaaccgctgaagcggacccgacagccgctgcggtgatggactgatcgcgatccacccggcattgagccgg 
gctatccgcgggaagttcgccggtcccccgcccacatacagcggaggatagggctttgtcaccggcttcggccagcag 
tagatcggatcgaagtccacatatgtcccatggaattccgcctgctcctgcgttcagatctcgattatcgcgcgcaac 
cgctcatcgatcacacgtccgcgcaccgcagggtccacaccatggttggcgacttcttcgcgcaaccagccacaccca 
cgccgaaacgaaaccgtccctgcg (SEQ jD nq 5g7) 

Rv4 8T7 . seq :::::::::::: : 

caggcatgcaagcttggccaactcctcatcggacttgaaggtgccgtcctcgttggcggccctgctccacggcacgtt 
gatggcaccaggaatgtgtccgggccgctggctttgttcctgcggcaggtgcgcgggggccaggatcttgccggagaa 
ctcgtcgggagagcgcacgtcgatgaggttcttgacgttgatggccgccaggacctcgtcgcggaatgcccgaatcgt 
gttatccggcggggangcggtgtaggaagtcaccggccggctgaccgggtcgctggacagcgggcgtccgtcgagctc 

c (SEQ ID NO. 588) 
Clone Rv49 

:::::::::::: :Rv4 9SP6.seq: :::::::::::: 

atactc^gcttc^aaacaggcctgttgtgggcg^cccgg 

cgcaccgccggc^tctcccggtc^cgcagggccgcggcccgcgccgcagcgacggcgtgttcgcgcagttcxsccgtca 
atgatgctgacctgatcggccacccgggcggtctcggcgtcgtcccgtt(^ctaatcgcggtgctc7«k^gcgtctcg 
acagccac(^cccgagtggagaccagatgcnccac(^cggaccg(^gcgatgcc^gtcacctcacccgtcc 

(SEQ ID NO. 589) 

::::::::::::: Rv4 9T7 -seq :::::::::::: : 

CAGGC^TGCAAGCTTTGCAGTTGCTGAGTAATGTCGGCCAACGTCACCACAATCGCGATGAATTCAATCATGCCGCC 

AGGGCGGCCAACCCAATGGTGGCCGCGAGCGGCAGCTCGATCGCAGCGCGGAGGTTGCCGGCCGCCAGTTGATTCACG 

AACAGGGTGAGGTCATAGGCGGGCAGGATAGTGACGAAGGCAAGACCTAGATCTGCCGTCGGAAGAAGAATCGAGTAT 

CCGGTCGACACAACGGAAGCGAAAGTGTCCGCGATGTTGATGAGCGTCGCCGGTTGTGGCGGCGGTGGCGGCGGTAGC 

ACCGTCCGCACATACCGCGGGAACGCGGGCATCCGAATTTGGGGCAGGGTGTTCAAGGCGGCTGGCAACTCACCATGA 

ATCT (SEQ ID NO. 590) 
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Clone Rv4 

::::::::::::: Rv4SP6.seq: :::::::::::: 

CCGG CTC GTAT GTT GT GTGGAATTGT GACCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAAG 
CTATTTAGGTGACACTATAGAATACTCAAGCTTGGCCGCAGGGCCGAGTCGATTGGTCGCGGTCGCCTCGACAGTTAG 
CTTATGCAATGCTAACTTCGGGGCAAAGTTCAGGCGGATCGGCCGATGGCGGGCGTAGGTGAAGGAGACAGCGGAGGC 
GTGGAGCGTGATGACATTGGCATGGTGGCCGCTTCCCCCGTCGCGTCTCGGGTAAATGGCAAGGTAGACGCTGACGTC 
GTCGGTCGATTTGCCACCTGCTGCCGTGCCCTGGGCATCGCGGTTTACCAGCGTAAACGTCCGCCGGACCTGGCTGCC 
GCCCGGTCTGGTTTCGCCGCGCTGACCCGCGTCGCCCATGACAGTGCGACCCTGNACCGGGCTGGCC 

(SEQ ID NO 5Q1\ 

:::::::::::: :Rv4T7.seq: :::::::::::: ' 
GTGTGCTGTCAATTCAGAGCTGAGCCTGATGCACTOVACT^ 

CCGCGTGTCGGCAGGGCACACGCTCGGGGCGTAGCTGGGAGAGGCCCCGGTCAAGCCCGGAGAGCAGTGCTCAGTCCG 
CCAGCTTGACCGACTTTCGATGAGAACGCGCTTCTCGCCGTATTGAACTGGCGTGCTGACGGTCGCTGAGCAGCGCTC 
GCCGAGTGCGGCCGCTGATTCTTTCATCGAGCCAGGAGGCGCATTCGTGTTCGGCCGCCTGCGGGTCGGCCCCATCGT 
CGACGCGATCCGTCACCCACTCCTCGATCAGGTCTGCCTC^TCGAACG^ 

TGGGCACGCGAGCCGGGTGCTGTGGTACACCCACCGTTGCATGAACAA /ocr , Ir . enm 

(oLQ ID NO. 592) - - ■- 

■Clone Rv50 

:::::::::::: : Rv50SP6. seq: :::::::::::: 

ATACTCAAGCTTCACCAGGCGCCGGCGGGCCGCGGCGCCAAGCCAGGCAGCCGCGCTCGGCGCGTCGGGGCCTTCCGC 
CGGCTCGGCCGACAGTTCGATCTCTGGATCGGCGGGGCTCTCCGGGCCGGCCTCGGCGACCTCAGCGGGCCGCGCCTT 
CCGGCCGAACCATTCCCTAGCCATAGATAACCGCACCTCAATGCACGGTTTGGCGGCAACCCGG 

D (SEQ ID NO. 593) 

::::::::::::: Rv50T7 . seq: :::::::::::: ' 

AGCTTCCGTCACGACCCGCCCTCGCCGGTGCCGGCGCCATCGGTCATCGGATCTCATGACGACGTCACGTAGGCCCGC 
TAGCCGCGAGCGGGCGCGGTCAACTGGCGAG<^ 

GAACTACCGTTCTCGCTCGACGACTT^ 

CGCGCCGACCGGCGCTGGCAAGACGGTGGTCG )D N q gg^ 

Clone Rv51 

:::::::::::: : Rv51SP6. seq: :::::::::::: 

ATACTCAAGCTTGCCGGGACCGCGGAACAGAACCGGCGGTTCCTACCGCGGTGTGCGGCCGGCGCGATATCGGCCTCC 
CGACTAACCGAACCCGATGTGGGCTCC ^g£Q |q |sjq. 595) 

::::::::::::: Rv51T7 . seq: :::::::::::: 

ACGTTGGCTCTGCCGGAACGTATTTCCAGCGGCACGCATTCGGCGTGGGTGCCGGGCGCCGAGTTGCGTCGCTGGGAT 
CACGCAGCAGTCGCCGGCGGCTGCCGTCGGGCTATGAATTGCACCGAGCCGGAAAATCCNCAC ^gj=Q )D N q gggj 

Clone Rv52 

:::::::::::: : Rv52SP6. seq : :::::::::::: 

ATACTC^GCTTGTCGTATTCCGTGGCACTGTCAGAC^TATGCGCCGCTCCTCCTCATCGCTGCGCnK:GGCATCGTCG 
CCGGCGGTCATGGCGTCACCCTACCCAAGCCGAACGCGAAACGAGAACGTGTTCCATTATTAGGGTGTGAGCACCAAT 
ACC^GATTGCTCACCAGGAACTCACGCAGCACCGGGACGGATGTCAGCC^ 

:::::::::::::Rv52T7.se q ::::::::::::: (SEQ ID NO. 597) 

cgttggtagcccgatatgcatagtgtatcttactgaacat^ 
cggtgcgccgtctvgacgcgggcggcactgaccagggtgttgcgggcgaacat^ 
gtaccgggcgacccaccgcttcgaggta |q f^q 598) 

Clone Rv53 

:::::::::::: : Rv53SP6. seq: :::::::::::: 

atactcaagcttggccaactcctcatcggacttgaaggtgccgtcctcgttggcggccctgctccacggcacgttgat 
ggcaccaggaatgtgtccgggccgctggctttgttcctgcggcaggtgcgcgggggccatgatcttgccggaaaactc 
gtcgggagagcgcacgtcgatgaggttcttgacgttgatggccgccaggacctcgtcgcggaatgcccgt^atcgtgtt 
atccggcggggaggcggtgtatgaggtc^ccx;gccggctgaccgggtc<x:tggacagcgggcgtccgtccagctcc« 
cttcttgcgggcgccgtccaacnacttgacttctcctgg {seq id no 599) 

:::::::::::: : Rv53T7 . seq: :::::::::::: 



WO 99/54487 



PCT/IB99/00740 



111 



ATATCTTAAGCGTCGGGTCCCGAGGCTCGGTCGGCAGCTCCAGCAAAACCCGCTCCACCCCTAGATGCCGGTATCCCT 
CAAGGTCTTTAGCCGCCGCTTCACCCCACTGGCACACGGTCACCGGCACGTCGCCCCCGGCCATGGCGCGCAACCGCT 
GAAGCGGACCCGACAGCCGCTGCGGTGATGGACTGATCGCGATCCACCCGGCATTGAGCCGGGCTATCCGCGGGAAGT 
TCGCCGGTCCCCCGCCCACATACAGCGGAGGATAGGGCTTTGTCACCGGCTTCGGCCAGCAGTAGATCGGATCGAAGT 
CCACATATGTCCCATGGAATTCCGCCTGCTCCTGCGTCCAGATCTCGATTATCGCGCGCAACCGCTCATCGATCACAC 
GTCCGCGCACCGCAGGGTCCACACCATGGTTGGCGACTTCTTCGCGCA (g E Q |q N q qqqj 

Clone Rv54 

:::::::::::: : Rv54SP6. seq: :::::::::::: 

atactcaagcttgtcgcggtaaacccgcagcagggcggtgggtccggtgtcaaaaacwvccacacttctttgc<;gttc 
ggtgatctcgacaccggccgcgagccgaccaccatgcgcgcgtaaatcggcgatcaocgcgtcggctatcgcctgggt 
gccgcccaccggaatcggccagccgaccgaatgggccagcgttgccagcatcagtccggcgccggccgacaccagtga 

CGGCAACGGTGAAATCGCGTGGGCGGCAACGCCGGTGAACAACGCGCGGGC^TCCT 
AGGGGTGCCCTGGGCC^GCATCCGCAGCCCGAGAC<3CAGGACCGAGCCCAGTC 
GACATGAACTCCACGACCGT (gEQ ID NO. 601) 

Rv54T7.seq: :::::::::::: 
•AGCTTATTGAACCGCGGGTCGCAGGCAAAGTGGACCTCATAACGACTCGGGTCCAGCGACCGCGCCAACACGAACGGC 
CGGACGACGTGGGCCAGGGTCGCGGCCTCCCCTACAAACAGGATCCGTTGCCTGCGAGCGACAGGCTCCGGTGCGGCG 
TTGGGCGCCGTGCTCGTCCCAGCGTCCGGTCCCGGGTCGCCGGCGACGCTTGTTTCCTCCATACTCGCCCCCTAATCT 
CGAGGCAGCCCGTACCCGC^GGCAACCTCCCAAAAATGCAATCCCCCAAAATGCAATGCGTCGAGCTATTTCTC^ 
CGACCGCTAGTTGCGGATCAGAAATCCGTTGGGCGCGGAAGTCCAGCCGAATTTGTTCrCCCGCTCCGCATCATGCTT 
GTAATCGTTTGGAAATTCATCCTCATATGCCTCGATCGCTTCATAGGGTCCAGGCCAAACCGGGCA 

(SEQ ID NO. 602) 

Clone Rv55 

::::::::::::: Rv55SP6. seq: :::::::::::: 

CTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACGCC 
AAGCTATTTAGGTGACACTATAGAATACTCAAGCTTGGCCACCTCGCGGTGTGTGGTGGAACCCATCTGAGCAGTGTG 
CCAAACCGGGGCAGACAGCTCCCAATTGACGTGAGCCCGCTCACTTGCTGGGTAAGCGTCG (Q£q jq N q qq^) 

::::::::::::: Rv55T7 .seq: ::::::;:::: : 

TAGCGCCCCCTCCCGGGCGGAGCTCCACGGCGTGGATCAAGGTACCGGCCGGGATGTTGCGCAATGGCAGGTTGTTGC 
CCGGCTTGATGTCGGCGTTAGCGCCGGATTCCACCACATCCCCTTGCGAAAGTCCGTTGGGTGCAAT<3ATGTAGCGCT 
TCTCCCCATCGAGATAGTGGAGCAACGCAATCCGTGCGGTACGGTTCGGGTCGTACTCGATGTGCGCGACCTTGGCGT 
TGACACCATCTTTGTCATTGCGGCGAAAGTCGATCATCCGGT7\AGCGCGCTTATGACCGCCGCCTTTGTGCCGGGTGG 
TAATCCGGCCATGCGCGTTGCGTCCACCGCGACCGTGCAGCGGGCGCACCAGCGACTTCTCCGGGGTTGACCGGGTGA 
TCTCGGCGAAATCAGATACGCTGGCGCXGCGACGACCAAGCGTCGTGGGCTTGTTCTTGCGAATTGCATGTCTAATCA 

GGTCTTTCTC (SEQ ID NG. 604) 

Clone Rv56 

::::::::::::: Rv56SP6. seq: :::::::::::: 

TGAAACTATATAATACTCAAGCTTGCCAAAGAAGACCTCGTCGA 

GCTTGGCGTCGACCCGCGTAAGGO^CC^GATGGTTCGCGGC^CGG^ 

CCGCGTCGCGGTATTCGCGGTTGGTGAAAAGGCCGATGCTGCCGTTGCCGCGGGGGCGGATGTTGTCGGGAGTGACGA 
TCTGATCGAAAGGATTCAGGGCGGCTGGCTGGAATTCGATGCCGCGATC<^GA^ 

TCGCATCGCTCGGGTGCTGGGTCCGCGCGGCCTGATGCCCAACCCGAAAACC^GC7VCCGTCACC<3CCGAC<^GGCCAA 
GGCCGTCGCGGACATCAAGGGCGGCAAGATCAACTTCCGGGTTGACAAGC7V<^ 

(SEQ ID NO. 605) 

::::::::::::: Rv56T7 . seq: :::::::::::: 

GCTGAGCTCCACGGCGTGGATCAAGGTACCGGCCGGGATGTTGC<5CAATG<5CAGGTTGTTGCCCGGCTTGATGTCGGC 
GTTAGCGCCGGATTCCACCACATCCCCTTGCGAAAGTCCGTTGGGTGCAATGATGTAGCGCTTCTCCCCATCGAGATA 
GTGGAGCAACGCAATCCGTGCGGTACGGTTCGGGTCGTACTCGATGTGCGCGACCTTGGCGTTGACACCATCTTTGTC 
ATTGCGGCGAAAGTCGATCATCCGGTAAGCGCGCTTATGACCGCCGCCTTTGTGCGGGGTGGTAATCCGGCCATGCGC 
GTTGCGTCCACCGCGACCGTGCAGCGGGCGCACCAGCGACTTCTCCGGGGTTGACCGGGTGATCTCGGCGAAATCAGA 
TACGCTGGCGCCGCGACGACCAGGCGTCGTCGGCTTGTACTTGCGAATTGCCATGTCTAATOVTCTCTTTCTCT 

(SEQ ID NO. 606) 
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Clone Rv57 

::::::::::::: Rv57SP6.seq: :::::::::::: 

ATACTCAAGCTTGTTGGTGACCTCGCCGGCGAACAGTTCTCGCACGATTTCCGGATTAGCGGGACTGGTCACCAGTTG 
GGTATGCGGGAAGGCGCTGACGTTCGCCGCGATTAGCTGTTTGATGGACGCGGCGGTGATGTCCTGATCACGGAACTG 
GCTGTAATAGCCCAGGGTCGCCACGCTTCCATCCGGGCCCGGACCCGGC /qpn in 

(ofcQ ID NO. 607) 

::::::::::::: Rv57T7 . seq ::::::::::::: 

GATGATCGCCGGTGCC^CCCCGATCCGTGCCTCGGTCAGCGCGAACGTGCTTTCCGGTCCGGCGACCACCATGTCGCA 
CGCACCGACCAGGCCGAACCCGCCGGCCCGCACATGCCCGTTGATGGCGCCGACCACCGGCAGCGGC^CTCGACGAT 
GGCGCGCAACAGCGCCGTCATTTCCCGCGCCCGCGCCACCGCCATCCGGTAC'GGATCACCACCACCTCCGCCGGCCTC 
GCTGAGGTCC ( g EQ |Q NQ 60g) 

Clone Rv58 

:::::::::::: : Rv58SP6. seq: :::::::::::: 
ATACTCAAGCTTGCCGCAATCGAAACCAACCTGTTTCT 
ACGCCCCGGCGCGCGGCGCTGTCGTCGTATGGCATGACGGG 

CCAGCCCCCGAATCCGGTGCACCAGGCGACACCCCGGCCACACCCGGTATCGACGGCGCGCTGCTGTTCGCGCTGTCG 
GCCAGCTCGCAGGACGCGCTGCGGCAAACCGCCGCGCGGCTGGCCGATTGGGTCT ^g£Q |Q NO. 609) 

:::::::::::: :Rv58T7.seq: :::::::::::: 

TTGGCGGGTTGGCCACANCANCCCGCCGGTGACGGCGACGATGCTGGGCTGGTTGCGGCCCTGCGCCACC<3CGGCTTG 
CATGCTGGTTGGCTGTCTTGGGACGATCCCGAAATAGTCCACGCGGATCTGGTGATTTTGCGGGCTACCCGCGATTAC 
CCCGCGCGGCTCGACGAGTTTTTGGCCTGGACTACCCGCGTGGCCAATCTGCTGAACTCGCGGCCGGTCGTGGCCTGG 
AATGTCCANCGCCGTTCACCTACGTGACCTTGATGGGATCCGGGGGNT ^gEQ ID NO 610) 

Clone Rv59 

:::::::::::: : Rv59SP6 . seq : 

NCGTGGACACCGGTGTCGANCGCCACCAGCCGCATGTCTGCANGTCNATTCCGTCCTCGGCAACATCTTGAATGCCGA 
GCAGCGCCTGGGCGTGATCGGCAACCGGGGATGACCGCTCGCCGATCCGCTCGACAATCCCGGCGGCACGTGACATGC 
CGGCGGACGGCTCGACGAGCTGGAACTTCAGCGACGACGATCCGGAATTGATCACCAGCACGGTGCTACTCATGGACC 
CCTGCGCCTGAATCCCGTGATGGCCACGGTGTTGACTATTCGTCGACAGTGCACCCGAGATAGTCTTCACGGCTGCGT 

(SEQ ID NO. 611) 

:::::::::::: :Rv59T7.seq: :::::::::::: " l > 

CATGTATTGCCGTGCTCACGGCGCCACGCTCGATGGTTTCTCGAAGTCTCCGGGCTGGTGTACAGCTTCTCGTTGATC 

TCGTTCGCCACGCCGTCCTCTTCCCGCCGACGACCCGATCTCGATCTCCANAATGATCTTGGCGGCCGCCGCCGCCTT 

GAGCAGCTCCTGGGCGATGGCCAGGTTCTCATCGATGGGCACTGCCGACCGTCCCACATGTGCGACGGAACAAAGATG 

TCACCTTGCT^CGCGTGCGCNAGATCNCANAAGGGCCGGA^TACTGTCNACTTGTCCTTCGGOVGTGGTCCGTGTC 

AGCCCACGTGACGGGTACTTGGCGCGATAACGTGGTG Q |Q ^ Q 

Clone Rv5 

:::::::::::: :Rv5SP6.seq: :::::::::::: 

GCC^C(^CGACCCGGCCGTAACTCTGCTCACGGAAATGCGGCCAGGCCGC<5CG 

TGC^CCTTAAGOVCGGCGTCCC^TTCTCGAACGAC^TCT^ 

ACCAC^CCGTGCACGGCGCCGAATTCGTC^^GCGCGGTCTTGATGAT^ 

TCCTTAGTTGGCGACCGCCCGGCCCCCCTTGTCGCGAATCTCGGCGACGACCTCATCGGCCATCGCCGAACGGCGCCC 
GTGCCCGTCGCGGGCGCCACCGAGGTCGTTGACCACGA ^ Q jq N q q^) 

:::::::::::: :Rv5T7.seq: :::::::::::: 

C^GGCATGCAACCTTTGTCCACACGGCGTCTACTCCGTGCAAGGTCCGACCGCTTCCACCTCCCGCCGTGACGGTGCT 
CCATCTCCCTCAGCAACGCGTGAAGTGGTCCGATCCCGCGGCTTCAGG ^g E Q ( q nq 



Clone Rv60 

:::::::::::: : Rv60SP6. seq: :::::::::::: 

GTTGAGACGCAACCAGCGCACAACGACGATTTGGCGTAGCGGCGGACGTCTGCTCGATTCGATCACGTCGC<3CTCGCA 
TCGAGC^TGGCCCGCGACGCTACACGATCGCCGTCGTCGATGACACG^^ 
AGGATTCGGCGAAAAACGTCTACGTGGCGGGTGTACTGGG 
(XTCGA(^TAGATCCGTCGCC<3CATCGCGTC<3ACAACTCCGGGTGA 
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CGGATCGATGCCGACCGAAATACGACCACATGGCTCTTGTTGCNCAGTGTTGGCGGCATCAAATACCCTCAGTGCCGT 

ccgac (seqidNO.615) 

Rv60T7 . seq: :::::::::::: 

ttnccgccttnacgcctactccnagacgatgctcgacgcgtgtgagcacacggcgctgctgtagacggcacggcgcag 
ctggatcgcgcttggtgcacccaagcctctacgcgcgtcgctgcgtcgtcatcgggtaccgaacatattccggtcgtt 
gcgc^gagtgtgcatgtgcggctcttgtgaacgaacatagcaaagcgtatatgtctgtggc<;gctctgcaga 
gataatacgtatatacataaggtggcgcgcgatctatcggtatatccgttatggcggacgtgcgtgagcgtga-gtcgc 
ggcgcatcgcgcacttcgcgatcgcgtgactggtcctcgcgactgcgcgcatgcgtagc ^ seq |D nq 



Clone Rv61 

:::::::::::: : Rv61SP6. seq: :::::::::::: 

ggtgatgacgcacttgcttcgaatgagtcattgactactcccgtggttgtcctgcgatggtggagtgccgcgcagcct 
tgcccgai^gtcgcgatcgcgtcgcgggcttcggggagcagactgacctgcagatggaagtcgtgccacatgcccgcga 
acggcgagctcgatgcttgttttcgaagngcgcangcggtt^ 

gcggtctgovtgacgatgggcgcaggcccgctcatgtcccgtagacggggagatacgggcagccgcggatcgagacct 
acgtagcgcggcgcccatcgtgccatcgacgaagaatgacggatcgcgcagcgccgtcgcgtcgcttcgatgtcacgc 
gagatcgccacggcagatcagcgatgcgcgggc (SEQ ID NO. 617) 

::::::::::::: Rv61T7 . seq :::::::::::: : 

cggtacgccggcaacaaacgccttgtgacgagcgcg^ 

tccaggtctacgccgacgtcgcggtccacattggtgagcttggcgaatgcctcggcaacctcgtcgaaatgcgcctcc 
gcgtccgcatcgaaggtcgccatgtcaaagatcaactcgacgtagtagct^ 

gcctcggagtccggccgaacaatggccatttcccgcgactctagaatccagtcatcgtctcggtgacgacgccttgcc 
gatcacatagctcgaccggatcggagagaatctggttctcgt (seq | D N0 618 ) 



Clone Rv62 

::::::::::::: Rv62SP&. seq: :::::::::::: 

atactcaagcttaagcgcagcagtaccggcggtgcctgggcatccc^gc^aaacggggagctcaacgaacgattcctg 

AACGAAGGGTCGTCCACCAACCTCCAAACCGAACGGTTGCCAGCCCCGGC (SEQ ID NO. 619) 

:Rv62T7.seq: :::::::::::: 
GCAAGTCCGCTCAATGTGGTTGTGATCACANGACTACGTCGCCTCAATCAGCTCAAACGTCACCCCGTGGCGTGCTGC 
GCAGCATGAAGGTCGGCGCCCGCACGATGTGGGCGAAGCAACAGGTAATAACTGGTCGGCATGGGTCAACCCTC^ 
GGCCGTTGCGGATCGGGTGCACGCCCGGAGTGCCGGTCGAACTCAACACCGCCTTCACCGATCTTTTCGTCGAAAATG 
GCGGTCGTGTCGGGGTATACGTCCGCGATCCCACGAGGCGGAATCCGCTGAGCCGCACTGA (SEQ ID NO 620) 



Clone Rv63 

••-:::::::::: Rv63SP6. seq: :::::::::::: 
JVTACTGAAGCTTCGCGCCCTCAAGCGGCTGAAGGTGGTTCCGGCGTNC 

GTGCTCGACNCCGTCCCGGTGATCCCGCCGGAGCTGCGCCCGATGGTGCAGCTC<;ACGGCGGCCGGTTCGCCNCGTCC 
GACTTGAACGACCTGTACCGCAGGGTGATCAACCGCNACNNCNNGNTGAAAAGGCTGATCGATCTGGGTGCGCCGGAA 
ATCATCGTCAACAACNAGAANCGGATGCTGCNGGAATCCGTGGACGCGCTGTTCGACAATGGCGGCCGCGGCCGGCCC 
GTCACCGGGCCGGGCAACCGTCCGCTCAAGTCGCTTTCCGATCTGCTCA (SEQ ID NO. 621) 

:::::::::::: :Rv63T7.seq: :::::::::::: 

TGCGCATGGCAGTTGTTGCCGGCTTGAGTCGCGTTAGCGCGGATTCCACCACATCCCTTGCGAAGTCGTGGGTGCAAT 

GATGTAGCGCTTCTCCC^TCGAGATAGTGGAGC^CGC^T^ 

GGCGTTGACACCATCTTTGTC^TTGCGGCGAAGTCGATCATCCG 

GTGGTAATCCGGCCATGCGCTTGCGTCCACCGCGACGTGC^GCGGGCGCACACCGACTTCTCCGGGTGAC^GGTG 
TCGGCGAATCAGAACCTGGCGCGCGACACAGCGTCGTGGCTGTACTTGC gEQ |D NQ 



Clone Rv64 

:::::::::::: : Rv64 SP6. seq : :::::::::::: 

TGGGTGATCAGATACTGGCTAGTTGGTCGGGTGGGGTGATCGAAGATCGCGGTCGCC<^C7VGCGTTACTGC<^TGACG 

CTGTTAAGCGGTTACGTACTCCACU5GCACTCAANGAATTANATCCCGAATCGGCAAACCCTGGCCA 

CAGC<3CCCTCGCGCCCCCCACC<3^^ 

CGACOSGCO^CCGGGCGGCAAACCGGAGGACC^ 

(SEQ ID NO. 623) 
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Rv64T7 . seq: :::::::::::: 
TCGTAGCGGTTGCGACCANTCCGCGGACAGCTCCGCCACGCGACGGGTCGGGATCACCGCGGTCAAACCACCGACCGG 
CGAGGATCTCTGGCCGTCGACGTGACCGCGCACGGCCGCGGTGATGGCCAGTCCCGACCGCCGTTCCACTTGGCGTAC 
GCGCTGGATGTGTTGTGCCGCAACGGAATCCCACCTCAATTATGACCTCGTTGTGGGCGAGCGCGGTATCGTACGCCC 
GACCAGGAATCGTCGATGCTATCTCACGTCACCGAAGGCCTCTCCCAGCACACCGCATCCAGAACGTGCACACNGTCG 
ACATGTCTCGGCGGATCCGCCTGCAGT^CGAACGCC^JGTGCGCTGTGCGACACGGGTCGCGATCACCGCTCGCACGC 
GGAGATCGGCACACGCGCAGCGCATCGATCATAATCTCTCGATGCGGTCTCCACCACCGAACAG 

(SEQ ID NO. 624) 

Clone Rv65 

:::::::::::: : Rv65SP6 . seq : :::::::::::: 

ATACTCAAGCTTCGCTGAGGTGGTGGGGCACGATCACGTCACCGCACCGCTGTCGGTGGCGCTGGATGCCGGCCGGAT 
CAACCACGCGTACCTGTTCTCTGGGCCGCGTGGCTGCGGAAAGACGTCGTCAGCGCGTATCCTGGCNCGGTCGTTGAA 
CTGTGCGCAGGGCCCTACCGCCAACCCGTGCGGGGTCTGCGAATCCTGCGTTTCGTTGGCGCCCAAGGCCCCCGGCAG 
CATCGACGTGGTAGAGCTGGATGCCGCCAGCCACGGCGGCGTGGACGACACCCGCGAGCTGCGGGACCGCGCGTTCTA 
TGCGCCGGTCCACTCACGGTACCGGGTATTTATCGTGGftC^ (SEQ |Q NQ. 625) ■ — : 

:::::::::::: :Rv65T7. seq: ::::::::::: : 

GCACTCACGCTGGTACAAGACCTTCACAAAATCTGAAATCCTGACCCGATACTTGAACCTGGTCTCGTTCGGCAATAA 
CTCGTTCGGCGTGCAGGACGCGGCGCAAACGTACTTCGGCATCAACGCGTCCGACCTGAATTGGCAGCAAGCGGCGCT 
GCTGGCCGGCATGGTGCAATCGACCAGCACGCTCAACCCGTACACCAACCCCGACGGCGCGCTGGCCCGGCGGAACGT 
GGTCCTCGACACCATGATCGAGAACCTTCCCGGGGAGGCGGAGGCGTTGCGTGCCGCCAAGGCCGATCGGCTGGGGGT 
ACTGCCGCAGCCCAATGAGTTGCCGCGCGGCTGCATCGCGGCCGGCGACCG ^g£Q |q N q 6 26) 

Clone Rv66 

Rv66SP6. seq: :::::::::::: 
ATACTCAAGCTTGTATAAAAAGATCGGTGAGCGCATCGATTCGCTCCGCCGGGTTTGCCGCTGCGGCGGCGGAGCTGC 

CGTGACCGTCTATTTGGGTGATCAGATACTGGGCTAGTTCGGTCGGGGTGGGGTGATCGAAGATCGCGGTGGCCGGCA 

GCGTTACTGCGGTGACGGCTGTTAAGCGGTTACGTACCTCCACGGCACTCAAGGAATTAAATCCCGAATCGGCAAACG 

CCTGGCCAGCGTCGAATCCGGCAGCGCCGTCGCGCCCCAGCACCGCTGCGGCATGCTCACATACCACCTCCATCGCTG 

CGGCGAATTGCTCGTCGGCCGACCGACCGGCCAGCCGGGCGGCAAACCCGGAAGA ^EQ ID NO. 627) 

::::::::::::: Rv66T7 .seq :::::::::::: : 

CCT C AT C ATATGCCGATAGAGCT CTACATATT CAGGAGAT CACC AT GG CTCGTGCGGT CGGGATCGACT CGGGACCAC 
CAACTCCGTCGTCTCGGTTCTGGAANGTGGCGACCNGGTCGTCGTCGCCAACTCCGGAGGGCTCCAGGACCACCCGTC 
AATTGTCGCGTTCGCCCGCAACGGTGAGGTGCTGGTCNGCCAGCCCGCCAAGAACAGGCAGTGACCAACGTCGATCGC 
ACCGTGCGCTCGGTCAAGCGACCATGGGCAGCGACTGGTCCATAGAGATTGACGCAAGAAATACACGCCCGGAGATCT 
CGCCGCATTCTGATGAACTGAACGCGACCCGAGGCTACTCGGTGANGACATNACGACGCGTTATCACACCCCGCCTNC 
TTCAATGACCCCA-CGTCNGGC^CCAAGGACCCGGCAATCGCGGCTGACTTGNGCGATNGTCNACAACC^ACGCGNCGC 
CTGGCTACGGGCTCAACAAGGCANAAGACACAATCCGCTCTCGATTGGTG ^g EQ |Q N q. 628) 

Clone Rv67 
ATA 




GCCGGCGAGCTGCTGGAAAAGGAGACCCTGCACCGACCCGAGCTGGAAAGCATCTTCGCTGACGTCGAAAAGCGGCCG 
CGGCTCACCATGTTCGACAACTTCGGTGGCCGGATCCCGTCGGACAAACCGCCCATCAAGACACCCGGCGAGCTCGCG 
ATCGAACGCGGCGAACCTTGGCCCCAGCCGGTCCCCGAGCCGGCGTTCAAGGCGGCGATTGCGCATGCTACCCAAGCC 
GCTGAGGCCGCCCGGTCCGACCCGGCCAAACCGGGC^CGGCGCCA^^^ 
CCGCAGTACGGTCCCCCCAGCCTGACTACCGTGCCCCGGCGGGCT ^ gEQ jp NQ g 2 gj 

Rv67T7 . seq: :::::::::::: 
TGGCCGGGCTGGTAGCCCGCGTATGGCAAGGTTCCGCTCAATGTGGTTGTGATGCAGCAGGACTACGTTCGCCTCAAT 

CAGCTCAAACGTCACCCCCGTGGCGTGCTGCGCAGCATGAAGGTCGGCGCCCGCACGATGTGGGCGAAGGCAACAGGT 

AAGAACCTGGTCGGCATGGGTCGAGCCCTCATTGGGCCGTTGCGGATCGGGTTGCAGCGCGCCGGAGTGCCGGTCGAA 

CTCAACACCGCCTTCACCGATCTTTTCGTCGAAAATGGCGTCGTX3TCCGGGGTATAOT 

GAATCCGCTGAGCCGCAGCTGATC 

ATGCGAAT ( g EQ |D NQ ^ 
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Clone Rv68 

::::::::::::: Rv68SP6, seq: :::::::::::: 

GTCCAGTCAAGCATCGGTCCTCTCCGACTACGCCAAGANTGGCGACGTGTCAGTGCANACAGCGGANATGGTGGCGCC 
TATGCGTCGACGCTCACAAACNGCGGTGANCGCGTTCTGGTCGTGCACCATCGAGCC<3TGCCAGCCCGGCCGCGTGCC 
GTCAGCCGCATCCACTGGATGCCTTCTCGGNGTTTCAATC^U^GTACANGCGACGTTCGCCACCTVTCGTGCCCGGGCAC 
GGTTAGCGAGAAACCGCCGACTTCACCGATTGCCTCGGTGATGCCGTOyVACAGATCGGGCCTATTGTCGACAGCCAG 
TGTGATNCGTATTTGCCGCCGTGCTCCTCGTCGCT^CGATGCGAACACAGATCCGTGGNGGACGATAGCGGCTGACAA 
NGTGGGGGCAACACAATCAC^TGCCACATTTCTTCATTTCACGCCCACAACCCA 

(SEQ ID NO 6311 

::::::::::::: Rv68T7 .seq: :::::::::::: D01 / 

CACGCGGTCTGGCCCGATCCGAAGATCCCTTTGCCGGCGTGGCGGCTCTGCTCGGCGGTGTTGTACACTTCTCGAACA 

CCTCGGCACCGACACCAC(^CCGTNGCTTGAACACCGCCAACATCGGCAGCAGATCTTGATGGTC 

CGGTGACTTTGGAGTGGAAGGCGCCATACTGATCGCCGCGCCAGCACATGAGCTAGCGGCAGGAAAACCAGCAGCCGC 

TCACCTTGCGCAGCAGCGTCNGGTGATATGCCTGGCGCCCTTAATCTCGTGAACCAGTTGGATTGGGTCAACTGGCAG 

CCTTGGGTCTCCGGTGGTGCCGANGTGTANATAAGCTCCCGGGTCCGTCAACGTANTGCGCAGGCGGCGGTTACTCGG 

CGGGTCAACGAGCCCCGCTCGTGAGCNATCAGCCnTTG 

TCGGCTVCATGTCCTTTGATCGTTCGCAAC^N ^g EQ |p NQ g 32 j 

Clone Rv69 

:::::::::::: : Rv69T7D3 . seq: :::::::::::: 

GGCCATGTCACATCGGTGGTACAGGTAAACCGCGCCGTGTGCGCGGTCTCGGAGATCAGAACGTGGTCGCAGTTGAAC 
CGCGGGCTTTCAGCCAGTCGCGATAATCGGCGGAAGTCGGCGCCTGCCGCCCCAACTAGCGCGACTCGCCACCTAGCA 
(^CCGATGGCGAAGGCC^TGTNTCCGGCGACGCCGCCGCGGTGCATOVC^ 

NCTTGTGCAGGTGTTCGGGCAGTAGCTGCTCGGAAAATCGGCTGGAAACCGCATCAAATGGTCGGTCCAATCGAACCG 
GTTACCCGATCGTCACAAAAATCTCCGTCCT ^ggQ jq 633) 

Clone Rv6 

::::::::::::: Rv6SP6. seq: :::::::::::: 

GGGTCTACAACCACCGGGTCTGACTTCTGGGCTTCCACCGCTCGCGCCGTCGCGACAAACAGCGCGGTCGAACCGACA 
CTCGTTGTGATGTCCCAGCTATCACCTCCGGTAGGCACCCAATCGACCCTACCCGGCTATCTCACCCCCGATCTCCAG 
GCTCCGCCGATCCATGCGCATCCCGGTCCGGATCCC (SEQ ID NO 634) 

::::::::::::: Rv6T7 . seq ::::::::::::: 

CAGGCATGCAAGCTTGTCGTATTCCGTGGCACTGTCAGACATATGCGCCGCTCCTCCTCATCGCTGCGCTCGGCATCG 
TCGCCGGCGGTCATGGCGTCACCCTACCCAAGCCGAACGCGAAACGAGAACGTGTTCCATTATTAGGGTGTGAGCACC 
AATACCAGATTGCTCACCAGGAACTCACGGAGGACCGGGACGGATGT 

GGAAATACGGCTAACGCGGCTCCGGTGCCGGCAGCCCAGCGCAGACCCTCGGC<?GCGGACACGGCTAACAACGACGAC 
CCATAGTTGTTCTTTGCCGGATGGCCGTGTTTGCTGACATATCGGGCGCGGCGCCGGCGCCGCC 

(SEQ ID NO. 635) 

Clone Rv70 

:::::::::::: : Rv70SP6D2 . seq: :::::::::::: 

NCTACGCTGCTGAATGTTGTGCGCCGGAGGANCTCAAGACCCACGCGGTTGTACGCGGACNTGCGACATGTTCAACCG 

ccgga (SEQ ID NO. 636) 

:::::::::::: : Rv70T7D3. seq: :::::::::::: 

ctaacc^caagccatggtggttggcgccgtcgagaggtcggcggtcgccacaacgggaagatcgccttgagcgtcgc 
tcgaccgccgcctcgagttgggtctvtaacgaagtactgatgccgatcatgt^ 

cggcgacccctcgacgagcctcggtgccgcxgcggccagggcacctvgctgttttagcgcattgtgctccgcccgtaat 
aaaggangtcggtcgcctccgctgctgtggttgcggaataacatcttcccttcct<3caaca<;gatgagaatggtttta 
attgctc (SEQ |D N0 . 637) 

Clone Rv71 

:::::::::::: : Rv71SP6. seq: :::::::::::: 

CTAAGCTTTCGGGTCCGCCGCCACTAGTACCGCGTTGCCGGCCCCGCCGACCTAGAATGTTCC<5CCCATTGCCCTTTC 

ctcccgccgccgggtt (SEQ ID NO. 638) 
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::::::::::::: Rv71T7 . seq: :::::::::::: 

TCTGGTGCCGGGTGTGCCGACGGGTCCGTCC<5CCTCTGCTTCAGTGATTCTGTGATGCGACCGGCAACGTCCTGGTTr 
TTCGGTGTCTATGTGGTCCGTCTCTCCTTGTTCCGCATACGATT , 

(SEQ ID NO. 639) 



Clone Rv74 

:Rv74SP6.seq 




(SEQ ID NO 644^ 

::::::::::::: Rv74T7D3 . seq: " ' 
TCAGCTGTCTGTAGAAGGGCTGGCGATACTGTGCACTGTCTGATATCGCN^ 

ATGCGGTTCNGNNNNTGCAGAGNATCCTGGNACACATNCGGTTCACGTTAATCANCATCGCGANTTNCTNCGTNTTCG 
ATTANTTCTGCTAACGNNTCTNNNAGTGCCTGCGGGTCGACTCTAGAG (SEQ ID NO 645) 



Rv75T7D3 . seq: :::::::::::: 

cacttcatgctcgtgcgttggcntcgatttgcncgagnggttagctcctcgagtgmgtgacgtatcactccggcngac 
tanccgtatcngcgtcccgc^ccggtcaactggtct^^ 
cacggcttgtcgnnaagatagncagcc (seq id no 



WO 99/54487 



117 



PCT/1B99/00740 



Clone Rv76 

::::::::::::: Rv76SP6.seq: :::::::::::: 

ATACTCAAGCTTGCCAACCGCCACCCTGCATCCGGGGGGCGAGCACTGCTCCGCCGACCAGTACGAACCAACCTCCGG 
TGCCCAGGCCATTGACAATGTGCTGGTCGGCGCCCGCGAGTTCTAGCACAGCAACGCCGCGGCCACCACAGGGGCG 

_ (SEQ ID NO. 648) 

:::::::::::: :Rv76T7.seq: :::::::::::: 

CGGTCGGTGTGCTTGGCGGCGTCGGTATCAACACCGCCCACGAAATGGGGCACAAG 
TGTCCAAGATCACCCTCGCCCAGACCTGCTACGGGCACTTCTACATCGAGCAC^^ 

CCACACCGGAAGACCCGGCGTCGGCGCGGTTCGGCAAAACTTTGTGGGATTTCCCGCCCCCCC jq N q q^q^ 

Clone Rv77 

Rv77SP6. seq: :::::::::::: 
AATACTCAAGCTTCGCGGAGGTGGTGGGGCAGGAGCACGTCACCGCGCCGCTGTCGGTGGCGCTGGATGCCGGCCGGA 
TCAACCACGCGTACCTGTTCTCTGGGCCGCGTGGCTGCGGAAA^ACGTCGTC^GCGCGTATCCTGGCGCGGTCGTTGA 
ACTGTGCGCAGGGCCCTACCGCC^^CCCGTGCGGGGTCTGCGAATCCTGCGTTTCGTTGGOGCCCAACGCC 
GC^TCGACGTGGTAGAGCTGGATGCCGCCAGCC^CGGCGGCGTGGAGC^CCCCGCGAGCTGCGGGACCGCCC 

(SEQ ID NO. 650) 

::::::::::::: Rv77T7 , seq :::::::::::: : 

GATGGCACTCACGCTGGACAAGACCTTCACAAAATCTGAAATCCTGACCCGATACTTGAACCTGGTCTCGTTCGGCAA 
TAACTCGTTCGGCGTGCAGGACGCGGCGCTWVCGTACTTCGGCATO^ACGCGTCCGACCTGAAATTGGCAGCAAACCG 
GCGCTGCTGGGCCGGGCATGGTGCAATCCGAACAAGCACGCTCAACCCGTACACCAACCCCGAAGGGCCGCTGGCCCG 
GCGGAACCTTGTCCTCCA (SEQ ID NO. 651) 

Clone Rv78 

::::::::::::: Rv78SP6.seq: :::::::::::: 
AAGAGCTATGACCATGATTACGCCAAGCTATTTA 

GGCCTGCCGGTGCAGGAACTGGATTTTACTGCCATCTCTCGCGACCCTGAGGTGGTCCAGGCTTACAACACCGACCCA 
CTCGTGCACCACGGACGGGTTCCGGCCGGGATTGGCCGCGCGCTGCTGCANGTGGGCGAGACCATGCCGCGGCGANCA 
CCGGCATTGACCGCGCCGCTGCTAGTGCTGCACGGCACCGATGACCGGCTGATCCCCATCGAAGGCAGCCGTCGCCTG 
GTCNAATGTNTNGGATCNGCCGACGTGCANCTGAANGT^NTATCCCCGGCTGTNCCACNAGGTGTTCAACGAACCGGAN 
CGCAACCAAGTG (SEQ |Q N Q. 652) 

:Rv78T7.seq: :::::::::::: 
CAAGGCATACGCCAAGACCCAAGGGATCGCAGTCACCTCCGTCAACGGCCTGGTCGCCGGCCACGGGTCCGTGCAGGA 
GACGTGGCTGGCCATGCAAAGCGCCGCCGCCTTATCAGGAACGCCCCGGCTTGTCGGCTTTTCCTGCATCGACACATT 
TCCGGAGGTGTTGTGGTTGGCGCANCGCGCGAGACAGGCCTGGGATGGCGTGCGCATCGTCATCGGGAATCCGATGGC 
AAC^CTGAACTACGAGCGCATCCTGCGCC^GCATGACTGTTTCGACTACGTCGTCGTTGGCGACGGGGANGTAGCGTT 
CACCAAGCTGGCCTTGGCCCTGGCGAATGACCTGCGGTTGACGACTCCCGGGACTAACCC^ 
AGATTCTGCGCACACCCTCCTCGCTGGTCGACCTTGACA (SEQ ID NO. 653) 

Clone Rv79 

:::::::::::: : Rv79SP6. seq: :::::::::::: 

AACAGCTATGACCATGATTACGCCAAGCTATTTAGGTGAC^CTATAGAATACTCAAGCTTGCCGGTGATCTGGGTGGC 
CAACTCGGCGGGCACCATCTCCATCACGACNGCAAACGCTCGGGCTTCGGCGAC^^ 

TTCGGCGGCGTCTCCGCGGCCCTGCACCCGGAAGCCGCCCAAGGTGTTGACNCTTTGCGGGGTGAAGCCGATGTGTGC 
CATCACCGGGATNCCCGCCGCGGTCAGACANGCGATTTGCTCGGCC 
TGCGCCGCCGTCCTTGAAGAAACCGGTGGCGGNGGCAACCC (SEQ ID NO. 654) 

:::::::::::: :Rv79T7.seq: :::::::::::: 

CGTTGAGATCCAGCTGCGCACTGTGCAGCGCCTCGGTGGTCTGCTCGGCCTGCCGGGATAACTCGTTGAGCTTCGCCA 
GCGCGTCGTCGGCCGGATCAGCCAGCACATTCGCGGCCAGGACGCCGGAGGAGACGGTGAAGCTCGCAAAGAAACCTA 
TGGCGGACCGCATGATTACACGCGCGATCAACCACCTCTGGTCGAGCCTCAAAATTTGCTTCCTTAAACGGGCCATCG 
ACGGATGACGTCGAGCTGGTTTAGGTCTCAAACAGGTTACGAAACGATCTCGGAATTGTCCAAAAGGGGAAGTTAAGA 
AAATGGATAGATTTCTACCATTTCGCTGTGGACGATCGTACTTCTGCTATAGGGCTCCAOGGGCATCGACACGCAACG 
ACCTTACGCGACACCGGATCCGCGCTGG0;GCGGAACGGCACC^GCGCAACO3AAGGGCCAATCCGAX^TCGG 

(SEQ ID NO. 655) 
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::::::::::::: Rv2 63T7 . seq ::::::::::::: 

CGTAATCACGATCCCGCTGAGACACTTGACCTTACGGCCGAAGTGACTTCGCTGCTGCTATGCCGACACCCGATTTCC 
ATACGCTGCTGTACACGACGGCCGGGCCGGTGGCCTCCATCACGCTCAACCGCCCGGAACAGCTCAACACCATCGTCC 
CGCCCATGCCCGACGAGATCGAGGCCGCTATCGGGTTGGTCGAACGCGACCAGGACATCAAGGTCATCNTNCTGCGCG 
GTGGCGGGCGCGCCTTCTCOGGCGG (SEQ ID NO 297) 



Clone Rv264 

:::::::::::: :Rv264SP6.seq: :::::::::::: 
C^^GCTTAAGCTGGTTCCGGCCACTCCATGAGCCGTAGTGCAATGGT^ 

CATCCCTGACG7WVGTCTCCGGCAAGCCGATTGCTTCTTCGGGCCGCTTCTTGTGGATTGTCCGATAACCCGGTCCCT 
C^TGCTGGAAGTTGTGCGCACTCTTTCCTTCCGCGATGTGGGCTAACGACTCGT<^TTGAGCAAGAAGTACGTGCACA 
GGC^TCGTCCGCCGGGCTTCAGCACGCGGGAGATCTCGTCCAGATAGTGCTCCAC^CT 

AACACCGAGGTNAGAAACACCNCATCCAACGACGCATCCGGGATATGGAAAGCGAAA (SEQ ID NO 298) 
:::::::::::: : Rv264T7.seq: 

TATGGTCTTCGTCGACCAGTACGTCGTAGGCGCCATGAGCCAGCGACTGAAGCCGCGC 

ATCCAGCGAGGCGGCCATCTCCCGCAGATAGCCTGCCGCCTCGGCGCGCACGCTGTCCGGATCGCGTCCGAGCTCGTC 
GGCCAGCGCT^CGC^GCCGCTCGTCATACCATCGGGCATCCAGCAGTTG 

CGTCATTGATTCAGCAACAATACCGATGCGCTGCAGCAACTTTCGC^GTCCGATGCGGCCCA^ 
TGGCTAGCCCCCGTCATGCCGGTTGTGTCGATGGCACGGCAGCGGGCTCGTAAACCTGCGGTCTCAGCTCGCTGG 

(SEQ ID NO. 299) 

Clone Rv265 

:::::::::::: : Rv265SP6. seq: 

GCTTAGCGGTCTTGCTCGAACCGACATTGCGTGCCACTC^TGAGCGGGTGGCGGTCGC^ 

(SEQ ID NO. 300) 

:::::::::::: : Rv265T7 . seq: :::::::::::: v 

GTATCTGGCGCCTCTCGAATATCCTTGAACGTCCCGCGGTGCCACCCAGATAGATCGCAGCGCCCTGCAATGGAGTTC 
CCTTTATGGCCTCTCTAGCCTCCCGCTTGATCGGCTCGACCCGAGAGATGCCCTCGGGCGTTGCGGGATCTCCCTCCA 

(SEQ ID NO. 301) 

Clone Rv266 

::::::::::::: Rv266SP6. seq: :::::::::::: 

CTTCACGCCGATCCGCGACCGCGAACGCGACGGTGACGGTGGGCGACAAGGTTCGGTTGGTCGCCGCGGCGCTGGGCG 
ATATCAGCTCACCCGGTTTCGAGGTGTTCGGCGACCGGACGGTGCTGCAGACATTCTTGAGCGTCCTCGACCGGCCCG 
ATTCGGCCTTCAACATCGTGACGCCGTATTTCGGCGGTACCGCTCGGCGCCGAGTCGAAGGCGGCCTGAGCTAAAGCC 
GGGGATTGGGGGAGTGGTAAAGAAGTTCGGTGACTTCGGTTGACCGAGTCGACGGGGTCGATCTGGGCGCGCTGGACC 
GGTATCTGCGTTCGCTGGGGATCGGGCCNACCGCNANTTGCGTTGCGANCTGATTCCGGTGGAGCTCCAATCTGACTT 

ccgg (SEQ ID NO. 302) 

:::::::::::: :Rv266T7.seq: :::::::::::: 

GCAGCTACCGACCCTAGCGACGAGTGTGTTCGCAGCGTCGAATGTGAACGTTCGGCGTGATTCGGCGCGCGGGTTCCC 
GCTCTCAGCG<^CGTTCGGCGCCGAGGNGGCTAGTCCCTGGTTA^ 

TCGCCAACCCGTCNACCGCGTTGCGCATGTCCGGTACCGACGGAAACGACGGCGCGATCCGGATGTTCTTGTGGTCCG 
GATCCTTTCGATACGGGAACGACCCCCCGCCTCGGTCACCGCGATACCAACGTCCTTAGCCAANGCTACNG^ 
CGCGGTCCCGGGCAACACGTCGAAGCTGATGAANTAACCACCCTTGGGCTC 
AACCGCTGATN CAA (SEQ ID NO. 303) 



Clone Rv267 

:::::::::::: : Rv267IS1081N60. seq: :::::::::::: 
TCCCC^TCGGCGCCGGACCGTTTGAAAGTCCAAGCACGG(5TGGGATGGAATCGAC^ 

cgtggtcagcagctgttcgcgaacgc^ccaggtcacatcccttcgacatctct^^ 

aggaagattgacgaatccctcgcaggcgcggcacgtccgcaggccaac<sccaact 

ctcacgc^cc^gccc^gc^ggctcancc^cccaagtcg^^ 

gttaaac^ctaccggaagtc(^cc^tcctcgctgcatctcgacacc<;tccgcctcactcccttcctcccgcccctc 

tccacacnacac^cctcttgcattaaggtcacggagc<;gtc^^^ 

ccgccagagat (SEQ ID NO. 304) 



Rv267SP6.seq 
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CGGAAAGTGGATACTCCCAGCAGGTAGCAGGTCGCCACCACGCTGGTCAGTGCGCGTTCAGCTCGCTTGCGGOGCTGC 
AGCAGCCAGTCCGGGAAATAGCTGCCCTGGCGCAGCTTGGGGATCGCGACGTCGATGGTTGCGGCACGGGTGTCGCAA 
ATCACGGTGGCGGTAGCCGTTGCGCTGATTGGACCGCTCATCGCTGCGTTCGCGGTAGCCCGCCCCGCACAGGGCGTC 
GGCTTCAGCCCCCATCAAGGCGGCGA (SEQ ID NO. 305) 

:::::::::::: : Rv267T7 . seq: :::::::::::: 
GGCCGAGTCCAGCACTTCGCACTATGTGCAGACCAAANAC^ 

GC CG GTGATCACCGAGTGGTGCGNAGTT GCCGACCGGCAGTTCGCCGCGGGCTTACTACGAGAAGGGCCTGCGCGACG 
TCATCAGGTATCZACGTGTCGATGACGTCGAGCGTTAACTTCCCCGACC7VGACGGCGACCTCGCCGATGGACCCCGCGT 
TGTACCTGGTGTGGGCGCAAGCTAACGCCGCCGCANGCTATCGGTACTCGGTCGAAGCGCAGCCGGGGTCGCAAGCGC 
TAGCGGGCAAGGTCGCGACGATCTCGGTCACCTGGACCAACTACGGCGCTGCTGCCGCCACCGAATAGTGNGTGCCCG 
GCTACCGGCTGGTGGATTCCACGGGACATGTGGTTCGGACCTGCCGGCAGCGGTGGAACTGAAGANGCTGGTCT 

(SEQ ID NO. 306) 

Clone Rv268 

: : : : : z : : : : : : : Rv268SP6.seq: :::::::::::: 
AGCTTGAAGGACATCGTCATCGCGACCAAAAC^ 

GAGCGCCGCTGCCGGCAGGCCGATTAGGCGGGCAGATTAGCCCGCCGCGGCTCCCGGCTCCGATTACSGGCGCCCC^ 

TGGCGTCACCGGCTGGTAACCACGCTTGCGCGCCTGGGCGGCGGCCTGCCGGATCAGGTGGTATATGCCGACAAAGCC 

TGCGTGATCGGTC^TCACC^CGGTGAC7VGC^GCCGGTTGTGCACCATCGCNAACGCCACCCC<3GTCTCCGGGTCTGT 

can (SEQ ID NO. 307) 

:::::::::::: : Rv268T7 . seq: :::::::::::: 

GCTCGCGGTCCAGCAGCAGACGTGTCTGACCCCGACGCCCGGCCGCCGGTACCGAAACCGGATCGGCCCGCCGATGGC 
CGCGGCCACGGCGTCTGCCTTACCCGGCCCGGATACCAGCAGCCACACCTCGCCGGAACGCTGAATCGCCGGCAGGGT 
CAAGGTGATTCGGCGTGGCGGCGGTTTCGCGJVATCGTCCACCGCCACCACCAT 

TGTGCGGGAAC^GCGAGTTAATGTGGCCCTCGGGCCCCATGCCCAGCAGGTGGACGTCGAAATTCGGCCCGGGTCACC 
TGGTGCGGCACTGGCGGCC (SEQ ID NO. 308) 



Clone Rv269 

: Rv269SP6 . seq: :::::::::::: 
AGCTTGTCGATCGTCCGGCAGCGTCCGGCGAGTCAAGTCGAAGCCAGTCCGGTCTCCTCTCCGACTACGGCCAAGAAC 
TGGGCGACGGTGTCAGTGCATACCAGCGGANACTGGTGGCGCCCTAGGCGAGCGACCGCCTCACAAACGGCGGTGACC 
GCGTTCTGGTCGTGCACCATCGAGCCGTGCCCATCCCGGCCGCGTGCCGTCAGCCGCATCCACTGGATGCCCTTCTCG 
GCGGTTTCAATCAGGTACAGGCGACGTTCGCCANCATCGTGCCGGGGCANGG {SEQ ID NO. 309) 

::::::::::: : : Rv269T7 . seq: :::::::::::: 

TTGGTGATCATCGNCCC/^ACGACCCCGAGGCGATGTTCTTGCACACCGAGGAGTGTCGCAAGCTGGGGCTGGCCTTCG 

CCGCCGATCCGTCTCAGCAGCTGGCGAAGCTGTCGGGGTGAGGAAATTCGCAGGCTCGTCAACGGTGCTGCTTACTTG 

TTC^CCAACGACTACTAATGGGATCTGCTGCTGTCCAAGA 

CTGCGGGTGACCAC^TTGGGTCCTAAGGGTGTCGATTTGGT^^ 

CCCGAAACAGCCAGACCGA (SEQ ID NO. 310) 



Clone Rv26 

::::::::::::: Rv26SP6.seq: :::::::::::: 

GGCTCGTAT GTT GT GT GGAATTGT GAGCGGATAACAATTTC^CACAGGAAACAGCTATGACCATGATTACGCCAAGCT 

ATTTAGGTGACACTATAGAATACTCAAGCTTGATTTTGATCATCATGATGATCATCACCCGAACT 

TGGTTATCGTGGGTACCGTCGTGCTTTCCATGGGCGCCTCTTTCGGGCTTTCCGTATTGGTCTGGCAGGACATTCTGG 

GTATCGAGTTGTACTGGATGGTGTTGGCGATGTCGGTGATCCTGCTCCTGGCGGTGGGATCCGACTACAATCTGCTGC 

TGATTTCCCGGTTGAAAGAGGAAATTGGGGCCGGATTGAACACCGGAATTATCCGTGCC^TGGCTGGTACCGGGGGAG 

TGGTGACGGCTGCCGGCATGGTGTTCGCCGTTACCATGTCGTTGTTTGTGTTCAGCGATTTGCGAATT 

(SEQ ID NO. 311) 

::::::::::::: Rv2 6T7 . seq ::::::::::::: 
CAGGCATGC^VAGCTTGGCGTGCCGTTCCAACCCGAATTGGCTTTCGG 

AACGACGACGTCGTCCGCGGGACACACCTCGATGCTGCCGCCATGGACGCGGTCGAACGCAAGCAGCTGATCGAGCTA 
CAACGCCGCGCGGAACGCTTCCGCCGCGGGCGTGACCGCATCCCGTTGACCGGGCGGATC<K2GGTGATCGTCGATGAC 
GGCATCGCCACCGGAGCGACGGCCAAGGCGGCGTGCCAGGTCNCCCGGGCGCACG (SEQ ID NO. 312) 



Clone Rv270 
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:::::::::::: : Rv270SP6. seq: :::::::::::: 
GGCATCTTGGCCGCCATGTTAGCCACACTGCCACCG 

GCTCCTCCCTGGAAAGCAAGATAACCAAGCTCATGCCGTGGTTGTGGGTGGCGTGGTTTGGTTTGGGTAACTTTGG 

(SEQ ID NO. 313) 

:::::::::::: : Rv270T7 . seq: :::::::::::: 

TCGGCTAATAATCGTCGACGCCGGCCTCCTCTGCAATCGCCTTGGCGGTCGCCGGGTTGTCACCGGTGATCATCACGG 
TGCGGATGCTCATTCGGCGCATTTCGTCGAATCGTTCCCGTATGCCCACCTTGACGATGTCCTTCAGATGGACGACGC 
CGATGGCCCGCGCGCTGCTGTTATCGGTCCATTCCGCAACGACTAGGGGTGTCCCGCGCCGGAGCTGATGCCGTCGAC 
AATGGCACCCACCTCCTCGGTGGGGTGGGCACCGTGATCGCGAACCCACTTCATCACCGCAGCCGCGGC^CCTO 
ATTCGACGGATG (SEQ ID NO. 314) 



Clone Rv271 

:::::::::::: :Rv271SP6. seq: :::::::::::: 

CTCAAGCTTGGAGGCGTGGCGATCGCGGTCCAAGGCGCGCTCTCCGAGCACAACGAGCGAAGACNGCTCGGCGACGGA 
GCCTTTATCGACNTCCGTTCGGGCTGGCTGACGGCGGCNAAATAATGCTGGACTCGTTGTTGTCGACGGTGCC<3TGGC 
GAGCCGAGCGCCGTCAGATGTAO^CCGGGTGGTCTA^ 

ATCCGCCGCATCCGCTGCTGGCGCGGATGCGCCGGTGGCTC^CTAATTCTAC<3GC<;GCGAACTGGGTNATCCCTTCN 

ccaccgtcgg (SEQ ID NO. 315) 

:::::::::::: : Rv271T7 . seq: :::::::::::: 

cctaggtcaaccgtaccgtc^tcggatcggggtcgaccgcac^gatggactggagcttcggcgaggtcatcgcctatg 

cctcgcggggggtgacgctgaccccgggtgacgtgttcggctcgggcacggtgccctvcctgc^cgctcgtcgaagcac 

ctcaggccaccggaaatc^ttcccgggctggctgcacgactgcgacgtggtcaccctccaggtcgaagggctgggcga 

gacgatgcagaccgtccggacgagcggcactccttttccgttggctcttcggccgaatccggacgccgaacccgac 

gcgcggggtcaacccggc^ccgacgcgggtgccgtttacccgcgggctgcacaaatcccgacgggtatgggcttt^^ 

CTGCCGACGGGGGA (SEQ ID NO. 316) 



Clone Rv272 

:::::::::::: : Rv272SP6. seq: : ::::::::::: 

agcttggcgtgac^cc^cac^gggcacttaagatggc^tgcg^ 

tgccgaggggagaac7vatgcgagcacggccgctgacgttgctcaccgctttggcggcggtgacattggtggtggttgc 
gggctgcgaggcccgagtctaggccgaagcatatagcgcggccgaccgcatttcgtctcgaccgcaagcgcgacctca 
gccgcagccggtggagctactgctgcgcgccatcacgccgcctagggctccggcggcgtcgccgaacgtcgggtttgg 

CGAACTGCCTACCCGGGTCCGGCAGGCAACCGAT (SEQ ID NO. 317) 
:::::::::::: : Rv272T7 . seq: :::::::::::: 

TCATGCCGTTGGACCGACCATCGGAGTTAGTTGCCGAACCGCGGGACCACCGCAAGCACCCGGTCCTGGTCGCGCACC 
GCGTCGGCCAACCGCTTGAGC^VCCACCACGCCGCAGCCCTCGCCGCGCACGAATCCATCCGCGTTGGCGTCGAAGCTG 
TTGCATCGGCCGGTCGGTGACAGCGCCGACCACTTGGAC^ 

CCGCCCGCCAATGCCACGTCGG1TTCACGCAGGCGAAGCTCTGACACGCCAAGTGAATTGCCACCAGC 
AAGCGGTATCTACGGCGATGG ^SEQ ID NO. 318) 



Clone Rv273 

:::::::::::: : Rv273SP6. seq: :::::::::::: 

GGGTCGACTTTCTGCAAGGCGAGGCTACACCGTCGTCGTCGTGGTA 

CACCGATCAGCTTCGCCCCGAAGCCGCCGTGGTGATTTCCGCTGCGACCA 

TACCGGCGACAACCGGGCCACCGCCGATCGGCTCGGTGTTCAGGTTGGCAT (SEQ ID NO. 319) 
:::::::::::: :Rv273T7.seq: :::::::::::: 

AATCCGAAATCCTGACCGATACTTGAACCTGGTCTCGTTdGGCAATAACTCGTCGGC<3TGCAGGAC<3CGGCGCAAACG 
TACTTCGGCATCAACGCGTCCGACCTGAATTGGCAGCAAGCGGC<SCT^ 
CTCTTCCCGTACACC^^CCCCGACGGCGCGCTGGCCCGGGCGGAACGTGGTCCTCGAC^ 
CCGGGGAGGCGGATGC (SEQ ID NO. 320) 



Clone Rv274 

:::::::::::: :Rv274SP6.seq: :::::::::::: 

ttccgaatttcgggtccnggtcatatgaccctcmg^ 
aaaccctcacccaggccgcattgaacgccgacaagao^ix;^^ 
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CCATGGCCGAGCTGAAC^GCTCGCTGTCAC^GCTGAACAGCACCGTGGAGCGCTTGGAGGAC<^TCTGGACCATCTCG 
AAGGTACCCTGCACAGCCTGGACGATCTCGCGAAACGGCTCATCGTGTTGGTCGAGCCGGTGGAAGCCATCGTCGATC 
GGATCGACTACATCGTGAGCCTCGGCGAAACGGTGATGTCACCGCTGTCGGTC (SEQ ID NO 321) 

:::::: : : : : 2 : : Rv274T7 . seq: 

NCTCGATCTTGGGGTACGTTCGATGAGGCTGCTGACCAACAACCCGGCCAAGCGGGTGGGACTGGATGGATACGGATT 
GCAC^TC^TCGAGCGCGTGCCGCTGCCGGTGCGGGCCAACGC^ 

AATTGGGGCACGACTTGGCTGGGTTGGACGATTTTCACGAATCCGTGCATCTGCCCGGAGAATTCGGCGGTGCCTTGT 
GAAGGTGGCGCCGGGGTGCCGGATCTGCCGTCGCTGGATCGTCTGGTGTGCGGCTGGCGATTGTCGCCAGCAGCTGGC 
ACGGAAAGATCTGCGACGCGCTGTTGGACGGCGCCCGC^GTGGCCGCCGGGT^ 
CGGGTGCTCCGCGCGATCGATAT ^ggQ N q 322) 

Clone Rv275 

:::::::::::: : Rv275SP6. seq: :::::::::::: 

TC7VTCCCGACCAAAACGCGAGCTAGGTCGGCATCCGGGAAGC^TCGCGACACCGTGGCGCCGAGCGC.GCTGCC^ 
GCCGATTAGGCGGGCATATTATCCCGCCGCGGCTCCCGGCTCCGA^ 

ACCGCTCTTGCGCGCCTGGGCGGCGGCCTGCCGGATCAGGTGGTAGATGCCNACAAA 

CAACGGTGACAGCAGCCGGTTGTGCACCAAGCGCGAACGCCACCCCGGTCTCCGGGTCTGTCCAACCGATC<^ 
CAAGCCCACATGAACAAACCCCGGCATCACGTTGCCGATCGGCATACCGTGA (SEQ ID NO. 323) 

:::::::*■••:: Rv2 7 ST7 «$eq:::: • * ! * • • I * * 

TTGGCGGGTTGGCCCAGCAGCCCGCCGGTGACGGCGACGATGCTGGGCTGGTTGCGGCCCTGCGCCACCGCGGCTTGC 
ATGCTGGTTGGCTGTCTTGGGACGATCCCGAAATAGTCCACGCGGATCTGGTGATTTTGCGGGCTACCCGCGATTACC 
CCGCGCGGCTCGACGAGTTTTTGGCCTGGACTACCCGCGTGGCCAATCTGCTGAACTCGCGGCCGGTGGTGGCCTGGA 
ATGTCGAGCGCCGTTACCTACGTGACCTGATGGATCGGGGGGTGCCGACCGTGCCCGGCGATGTGTATGTGCCGGGAN 
AGCCGGTCCGGTTGCCACGCAAAGGCCATGTCTTCGTCGGTCCGACCATCGGTACCGGGACACGGCGCTGTATTGCCC 
GGTTCGCTGCCGAGTTCGTCGCGCAACTGCACGCNGGCGGGCCAGCGGTGCTCGTTC^CCCGGAGGTTCGGGTGACG 
ATGATCGTGTTGGTCTCCCT (SEQ ID NO. 324) 

Clone Rv276 

::::::::::::: Rv276SP6. seq: :::::::::::: 

GTAGGAGAGAAC7VAAGACCGTCGATAGGACACGTGTTACGCCGGTAGCTGTCATTGGTATGGGGTGCCGCTGCCGGGG 
GGCATCTACTCACCCGATCGGTTGTGGGAGGCGTTGCTGCGGGGCGACAATCTGGTCACCGAGATCCCCGCCGACCGC 

tgggacatctacgagtactacgaccccgaacccggcgtgcccggacgcaccgactgcaaatggggcgcgtacctcgat 
aacgtcggcgactttgatcccgagttcttcgggatcggggagaaagaaacgatagcgatcgatccgcagcaccgcttg 
ttgctcgaaac<^^ctgggaagccatggaacacggcgggctaacaccgaaccatatgcctccx:g^ 
ggggtt (SEQ ID NO. 325) 

:::::::::::: : Rv276T7 . seq: :::::::::::: 
CGAACTGAGCCCATAGAAAGGCAGCGACTAATTCGCTGGGCAAATAGG 

cgacctcgttgcgaaggaagcggctgcgattggtgcccttttccctggagaatctctgcccggagcaggaagtcttat 

GAGTTGACAAGCAGGGGCGCCGCCTTCGCCGGAAATCACATTCTTGGTCTCGTGAAATGAGAGCGCTCCCAGGTCGCC 
GATGCTGCCGAGCGCCCGCCCACGATACGACGCCATCGCGCCTTGGGCCGCGTCTTCGACCACCGCCAGGTTGTGGTG 
CGTGGCGATCTTCATGATCGCGTCCATCTCGCAGGCCACCCGGCATAGTGAACGGGGACCATGGCCTCGGTTCGCGGG 

tgaa (SEQ ID NO. 326) 
Clone Rv277 

::;::::::::: :Rv277SP6.seq: :::::::::::: 

CTTAGACGCCACCTCCGGGCCGAGCTCC^CGGGGTGGATAAGTACGGCCGGAT^TGGCCGCAATGGGAAGTTGTTGCC 

cgcttgactgtccgggttaacgccggattccaccacatccccttgcgaaaggccgttgggtt {SEQ ID NO 327) 

:::::::::::: : Rv277T7 . seq: :::::::::::: 

gatcgcgatcgtcgatgtggcc^tccggcttggcgtcgacccgcgtaaggcagac<^gatggttcgcggc^cggtoia 
cctgccacacgcactggtaagactgcccgc<;tcgcggtattcgcggttggtgaaaaggccgatgctgccgttgccgcg 
ggggctgatgctgtcggatcgacgatctgatcgagaggatcagggcggctggctggaattcgatgcc^gatcgcgat 
accggatt (SEQ ID NO. 328) 
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Clone Rv278 

::::::::::::: Rv278SP6. seq: 

AGCTTACGCCGCTTTCGCTTCNGATTTGGGACGCCGCATCGAAAGCGCAGTTGGAAGCGCGGCGCCCGGCTGGTCGAC 
CTGCTCAAGCAGCCGCAATCCCAGCCCATGCCCGTTGAGGAGCAAGTGGTTTCGATCTTCCTGGGCACCGGCGGTCAC 
CTGGACTCGGTGCCCGTCAAGGATGTCGGCGGTTCGAAACCGAATTACTGGACCACATGCGGGC ( S EQ ID NO 329) 

CGACGGGACCTCGTCGCATCTTCC^TAGCCCGCCACACCTTCAGTTGCTCACCGGAATCCAACCGGTATAAGGTCGGC 
GAAGCGCTCGGCATTGGTGATCGGGATATGCCGCTCGGGACGGTCAGATGCCCTCGGGTC^ 

CTTCGTCGGGGTGGTCGCGACCGCATGGGCCACATCGCATTC^CCA<3GTCTGCGCGAATCACCAGCACGTANAC 

CCTTTCCTAAGCAACACCGAAATTTCAGGACCCGAATGCT^ 

ACCGGTTGAGCATTGA (SEQ ID NO. 330) 

Clone Rv279 

::::::: : : : : : : Rv279SP6. seq: :::::::::::: 

CGGCATCGGTTTGGGCTGTCACCAGCAGTTGGTAGTTCTTC^ 

GAGGTCGCCGGACGCGTACCCGCCAGGCCGGTC^GGGTGCCCTTCCAGTCC^C 

TCTTC^^TCGAGACNATCGCCAGCTTC^TCGTGTTGGCGATCTTGTCCGAGGGCACCTCGAACCGGCGCTGCGANT^ 
AGCOVCGCGATCGTGTTGCCCTTCGCGTCGACCATCGTCGATACCGCAGGCACTTGCCCXrrCGAGCAGCrGGGCCGAT 
CCGTTGGCAACGACCTCAGAGGCACGATTGGACATCAGCCCTAGCCCGCCTGCG (SEQ ID NO 331) 

:::::::::::: : Rv279T7 . seq: :::::::::::: 

CCGTCGANGCCGCCGACTTGGCTTGACCGACACCAACATGGCCTGAGGGTGTTCAACAAGACCGTGGCCGACGGGCTG 

AACATCACCATGAGCGGCATGAGCCACGCCACCGAGTTCATCATGTTGATCGCCGAAAACCA 

GAACGGTCGAGGTGCTCTACACCGAGTATTCGAAGTCGAAAGGCCAACCGCTGCT 

ACGGGTTTCTGCGAGGGAGGATGCCACGATGAACTGGATCCAGGTGCTGTTGATCGCGTCGATCATCGGGTTGCTGTT 
CTACCTGTTGCGGTCGCGCCGAAGCGCGCGGTCCGTGCCTGGGTCAAGGTGGGCTATGTCTTGTTCGTGCTCCCGGCA 
TCTATGCCGTGCTGAGA (SEQ ID NO. 332) 

Clone Rv27 

:::::::::::: :Rv27SP6. seq: :::::::::::: 

TTACACGNCCTGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGAC 
CATGATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTTTTTGAGCGTC^CGCGGGGCAGCTTC<5CCGG 
CAATTCTACTAGCGAGAAGTCTGGCCCGATNCGGATCTGACCGAAGTCGCTGCGGTGCAGCCCACCCTCATTGGCGAT 
GGCGCCGACNATGGCGCCTGGACCGATCTTGTGCCGCTTGCCGACGGNGACGCGGTANGTGGTCAAGTCCGGTCTACN 
CTTGGGCCTTTGCGGACGGTCCCGACGCTGGTCGCGGTTGCGCCGCGGAAAGCGGCGGGTCGGGTGCCATCAGGAATG 
CCTCACCGCCGCGGC^CTGNACGGCCAGTGCCGCGGCGATGTCNGCC^TCGGGAC^TC^TGCTCGCGTTaVTACTCCT 

cgacc (SEQ ID NO. 333) 

:::::::::::: :Rv27T7.seq: :::::::::::: 

CAGGCATGC7^GCTTTGTCACACCAAGTGTTTCGACCAGGCGCTCCATCCGGCGAGTGGATACTCC<^ 

GGTCGCCACC^CGCTGGTCAGTGCGCGTTCAGCTCGCTTGCGGCGCTG(^ 

GCGCAGCTTGGGGATCGCGACGTCGATGGTTGCGGCACGGGTGTC<SAAATCArc^ 

GGACCGCTCATCGCTGCGTTCGCGGTAGCCCGCCCCGCACAGGGCGTCGGCTTCAGCCCCCATCAAGGCGG 

(SEQ ID NO. 334) 

Clone Rv280 

:::::::::::: : Rv280SP6. seq: :::::::::::: 
AGCTTAGCCAGTTTTTCTACTCTTGGGCCCAC^CCC^CA 

TGGCATCGGTGAGCTGATAAATGCCAGCTGGTTTCGCCAACCCGGTAGCGATCTTGGCGCGCTGCTTGTTGTCACTGA 
TACCTATCGAGCAAGAC^GCCCGGTTTGCGACAAGATGACTTTT^ 

GAGTCCCGGGCGCC^CCGCGAGGTAAGCCTCGTCCCAGCCCCATACCTCGACCGGGTATCCCAGGTC^CGCAATAACG 
CC^CC^CCTCCTCGGACGCCGCGTTGTAGGCGGCTGGGTTCGACGGCTAG^^ 
TCCCAACGGCNTGCCGGCGCGCACACCGTAGGCGCGGGGCTC (SEQ ID NO 335) 

:::::::::::: : Rv280T7 . seq: :::::::::::; 

CCGGCGGAACTCAGACGTGCTGGTGGTGCGGCATGGCACCGCGGGCAGCAAACCGCy^ 
GCGACCGCTAGACAAGAGGGGTCGTGCGCAGGCAGAAGCGTTGGTACCACAGCTGCTC 
TTATGCCGCCGACCGGGTGCGCTGCCACCAGACGATCGAGCGACTCGCCGCGG 
GCCCACCCYGACCGAAGAGTCCTACX3CCAACAACCCCAAACG<X;GCC^ 
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Clone Rv281 



:::::::::::: :Rv281SP6.seq: :::::::::::: 



Clone Rv282 




Clone Rv283 



AGCTTACGGCCGGTCGACGCGACGAGTGGTTCATGACACCACAAACCGTCA^CGCCTACTACAAC 
AAATCGTCTTCCCGCAGCGATTTTACAGCCACCATTTTTCGATCCGCAGGCCGACGAGGCCGCC7 
CGGGGCGCGTGATCGGGCACGATGATCGGGCACGGTTTCGACGATAGGGCGCCAAATACGANGGC 
CNATTGGTGGATCGA (SEQ ID NO. 341) 




Clone Rv284 




CAAAAACCGACGAGGTGCACAAGCTCTTCGTCGAGGAACTCGGCGACGAGCCGGCCCGGCTCTTCG 

AAGAACCGTTCGCGTCTGCGTCCATCGCCCAAGTGCACTACGCGACCTGCGCAGCGGCGAAGAAGT^ 
CACGGCCGGGCATCCGCCGCCGCGTTT ^g EQ |p N q ^44) 



Clone Rv285 

:::::::::::: :Rv28SSP6. seq: :::::::::::: 
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GATCGTGCCGGCCCCCCGGCGGCAGTAGCAGATCAGCTCGTCGAAATCGCGGCAACCAGTCCAGTCGATTTCCATACG 
GGCGCCGTCAATCAACTCTGCGAACATCGCGATCGGCACCGGAAACCGGCGAGCCGCGTCAGCCAGCGCAACCAGCAC 
CGGGATCGGATGAATCATCAATATTATCAAGTGATTTCCTGATGGCATCGAGCTCGGTGATCTTGGTCTCGGGGGCCA 
GCTCGCCGTCGGCGACGTCGTCGATCCGGCGGCCGAGCGCATAGACCGCAAATAGTGCCGCTCGCTTTTCGCGCGGCA 
AGAGTCGGATGCCGTAATATANGTTTCTGGCGGCCGTGCGCGTGATCNACTCGGTGATTCGATACGCCTGTTCATCTC 
GGTCATGCCGTCCTC (SEQ ID NO. 345) 

Rv285T7 . seq: 

GGTGGCGCAATGACCGAAACCACCCCAGCCCCGCAAACCCCGGCGGCCCCGGCCGGGCCCGCACAATCGTTCGTGTTG 
GAGCGGCCCATCCAGACCGTTGGGCGCCGTAAGGAGGCCGTGGTACGAGTGCGGCTGGTGCCCGGCACCGGCAAGTTC 
GACCTCT^CGGCCGCAGCTTGGAGGACTACTTCCCAAACAAGGTGCACCAGCAGT^ 

GTGGATCGGGTGGAAAGTTTCGACATCTTTGCCCACCTGGGCGGCGGCGGCCCGTCGGGTCATGGCCGGCGCGCTGCG 
CCTGGGTATCGCCCGGGCATTGATTCTNGTATCGCCGGATGACCGGCCCGCGCTGAATAANGCCGGCTTCTTGACCGT 
GATCCACGCGCCACCGAACGCAAA (SEQ ID NO 346) 

Clone Rv286 

::::::::::::: Rv286SP6. seq: :::::::::::: 

CACAATAGATTACTCAAGCTTCGAACCAGCGGCCTTATCACGTATCCCCGCTGAGACCTTGACCCTTAGGGCCGAAGT 
GACTTCGCTGCTGCTATGCCGACACCCGATTTCCAGACGCTGCTGTTACACGACGGCCGGGCCGGTGGCCACCATCAC 
GCTCAACCGCCCGGAACAGCTCAACACCATCGTCCCGCCCATGCCCGACGAGATCGAGGCCGCTATCGGGTTGGCCGA 
GCGCGACCAGGACATCAAGGTCATCGTGCTGCGCGGTGCCGGCCGCGCCTTCTCCGGCGGTTACAACTTCGGCGGCGG 
GTTCCAACATTGGGGGCAT (SEQ ID NO 347) 

:::::::::::: : Rv286T7 . seq: ::::::::;:;: 

TCAGGACGCTTATGGTTGGCAGATGGTCGCCCTGGCGTCGAATACGCGCGAGCGCATGAGCTC7VCCGGTTCGGAACAA 
CGTATCGAAGAACGTCGCACTGCTGGCAGATGGTATCTCCGATGTGGTTGTAATTTGTATCCCAACTCTAACTGTGCT 
ATCGGATCAGCGTGAATATCGAGATATTGCGAATGCGATGACAGGCCGCCATTCGGTTTATTCGCTTACGCTTCCCGG 
GTTCGATTCGTCTGATGCACTGCCGCAAAACGCGGATATGATTGTTGAAACCGTATCTAACGCAATTATTGATGTGGT 
AGGCGGCAGCTGCCGTTTTGTGCTGTCGGGCTATTCATCGGGTGGGGGTGTTTGGCTATGCCCTCTGCTCCCAT 

(SEQ ID NO. 348) 

Clone Rv287 

:::::::::::: : Rv287SP6 . seq: :::::::::::: 

CGCAGCTGTCGCCGATCTGGTCCGGAATACCTAGCTCCAGGTTCTGAGTGGAGATGAGTGCGGCCATCGAAGTGTTGT 
CAATGTACTCCAGGATGTCAGGTGCCAGGCCGCTGGCGAGGATCTTGGGCACCGCCGCCATGACTTGGTCGAAGTCGG 
CGAACGGGGCGAGCACGCTGGCGTCGTGGTC (SEQ ID NO. 349) 

:::::::::::: : Rv287T7 . seq: :::::::::::: 

GTAGTTCGTTCATCCAAACACAGTGCGGTACCGGCTCAAGCGGATCACCGACTTCACCGGGCGCGATCCCACCCAGCC 
ACGCGATGCCTATGTCCTTCGGGTGGCGGCCACCGTGGGTCAACTCAACTATCCGACGCCGCACTGAAGCATCGACAG 
CAATGCCGTGTCATAGATTCCCTCGCCGGTCAGAGGGGGTCCAGCAGGGGCCCCGGAAAAGATACCAGGGGCGCCGTC 

ggaccga (SEQ ID NO. 350) 
Clone Rv288 

:::::::::::: :Rv288SP6. seq: :::::::::::: 

TCCGCTCGCTTCTCCGAGAGGTTGAGTGCCAACGCTCTGCCGATGCCCGAAGCCGGCCCCGGTGATGACGGCGACCTT 
GCCTTCGAATGAGCTCATTTGACTACTCCCCGTGGTTGTCCCTGCGATTGGTGGAGGTGGCCGCGCAGCCTTGCCCCG 
AGGTCGGCGATCGCGTCTCGGGCTTCGGGGAGCAGACTGACCTGCAGATGGAAGTCGTGCCACATGCCCGCGAACCGG 
CGATGCTCGATGCTTGTTTTCGAAGCGGCGCAGGCGGTTTCGATCTTGTCCGCGTCAACACNGATCGGATCGTCGCCC 
GCGGTCTGCATGACGAATGGGCG (SEQ ID NO. 351) . 

:::::::::::: : Rv288T7 . seq: :::::::::::: 

ATGGGAGGCCACCGATTACCATCTTGCACACACCGATTCCGGGCTATTGATGTCCACGTTCGGTCCGCGAACCGCGCT 
GTGGCTGCTGCTGGCCAAAGGCGGAGGCGATACCGAAGTCAGTGCCCAAGCTTGGGTTCCACGCTCGCGCAGCCACGC 
CGTCACCTTTCCACGAGACCTCACCTGCCGATCCGAAATGGAATCGGCCGTGACGGAATTGGCGCAGCGAACACTCAA 
CGAGGTGGTGGCTTCGTCGCGAACCGTCACCCGAGTCGCGGTCACCGTGCGCACGGCGACGTTCTACACCCGCACCAA 
GATCCGAAAGCTGCAAGCTCCCAGCACCGATCCCGACGTC^TCACCGCTGCXGCCCGGCACGTTCTTGAACCTATTCG 
AGCTGGAATCGGCCGTCCGGTTGCTGGGAATTGCNGTTAAGAACTGGGCCT (SEQ |q N q 
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Clone Rv289 

::::::::::: : : Rv289SP6. seq: :::::::::::: 

GCTTTGCGCGCTTCTCCGAGAGGTTGGAGTGCCAACGCTCTGCCGATGCCCGAGCCGGCCCCGGTGATGACGGCGACC 

TTGCCTTCGAATGAGCTCATTTGACTACTCCCCGTGGTTGTCCCTGCGATTGGTGGAGGTGGCCGCGCAGCCTTGCCC 

CGAGGTCGGCGATCGCCTCGCGGGCTTCG(^GCAAACTGACCTGCAGAT<;GAAGTCGTGCCACATGCCCGCGAACC 

GGCGATGCTCGATGCTTGTTTTCGAAGCGGCGCAGGCGGTTCGATCTTGTCCGCGTCAACGCAGATCGGATCGTCGCC 
CGCGGGTCTGCATGAAGAAT (SE Q | D N0 . 353) «*«TCGTCGCC 

::::::::::: : :Rv289T7 .seq: :::::::::::: 

CTCACGCAGCCACGCCGTCACCTTTCCACGAAGACCTCACCTGCCGATCCGAAATGGAATCGGCCGTCACGGAAATTG 
GCGCAGCGAAACACTCAACGAGGTGGTGGCTTCGTCGCGAACCGTCACCCGAGTCGCGGTCACCGTGCGCACGGCGAC 
GTTCTACACCCGC^CCAACATCCGAAAGCTGCAAGCTCCCAGCACCGATCCCGACGTCATCACCGCTGCC 

faCACACCGCACCTGGGCGGGGN (SEQ ID NO 354) 

Clone Rv28 •=:-•-"■■ - ~-« v > •. .: . ■ m ■■■■->■■■■ 

:::::::::::: :Rv28SP6. seq: ::::::::::: : 

TGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACG 

CCAAGCTATTTAGGTGAC^CTATAGAATACTCAAGCTTGATGCCGCCGAAACCGAGCGTGAGCACGCCGCCAGCCACC 

ACNCGCGGGTCGGGCGCCGGGCCCGGGTCGCCANGCTGCTCCGCTCGGTGATGGCACGCCACCGCGACACCACCCGGC 

TGCGCTACGTCGAGCCATACCGGGCGGAGCTACATCGGCTCGGCCGCCCAGTGTTCGGGCCCTCTTTCGAAGTCGAAG 
TCGATACCGATTGCGCATCCGCNGCCGCA (SEQ ID NO. 355) "»AAGTCGAAG 

:::::::::::: :Rv28T7.seq: :::::::::::: 

CAGGCATGCAAGCTTCACGTCCGTACGGCTCGGGTACGCTTCGGTCGCAGTGTGCGAGTGATAGATGACGACCGGGAC 

CTCGTCTGCATCTTCCATAGCCCGCCACACCTTCAGTTGCTCACCGGAATCCAACCGGTAGAAGGTCGGCGAGCGCTC 

GGCATTGGTCATCGGGATATGCCGCTCGGGACGGTCAGAACCCTCGGGTCCGGCCAGCACTCCGCAGGCTTCGTCGGG 
GTGGTCGCGACGCGCATGGGCCACC (SEQ |Q NQ 356) 

Clone Rv290 

:::::::::::: : Rv290SP6 . seq : 

GCTTGTCTATCGTCCCGGCCAGGTCCGGCCAGTCAAGGTCGAAGGCCAGTCCGGTCTCCTCTCCGACTACGGCCAAGA 
ACTGGGCGACGGTGTCAGTGCAGACCAGCGGAAACTGGTGGCGCCCTAGGCGAGCGACCGCCTCACAAACGGCGGTGA 
CCGCGTTCTGGTCGTGCACCATCGAGCCGTGCCCAGGCCGGCCGCGTGCCOTCAGCCGCATCCACTCGATGCCCTTCT 
CGGCGGTTTCAATCAGGTACAGGCGACGTTCGCCACCATCGTGCCGGGGCACGGTTAGCGAGAAACCGCCGACTTCAC 
GATTGCCTCGGTGATGCCGTCGAAACAGATCGGGCCT (SEQ ID NO 357) 

:::::::::::: : Rv290T7 . seq : 

GCGCGCCATGTTGAGGTTGTCCGACGGTGACGACGGTGAACCACAACTGTTTGACCTGTCCGCACACACCGTGTGGAT 
CGGCGAGCGGACCCGACAAATCGATGGCGCGCACATCGCGTTTGCCCAGGTGATTGCTAATCCGGTCGGGGTCAAGTT 
GGGCCCCAACATGACCCCGGAACTGGCCGTGGAGTACGTCGAGCGGCTCGACCCGCACAATAAGCCGGGCCCGCTGAC 
TTGGTGAGCAGGATGGGCAACCACAAGGTCCGCGATCTGTTGCCACCGATCGTGGAGAACGTCC^TGC^ 
CAGGTCATCTGGC (SEQ ID NO. 358) 

Clone Rv291 

::::::::::: : :Rv291SP6.seq: :::::::::::: 

TTGCCTTCCATGCCGAGCAAGGTCGACTCAGCGATGACGAATTGTTCTTCTTCGCGGGTGTTGCTGCTGGTTGCGGGC 
TATGAGAGCACTGCTCATATGATTAGCAC^TTGTTTCTGACGCTC 

CAGCAACCAGACCTGATCCCGCCGGCGATCGAGGA (SEQ ID NO. 359) 
:::::::::::: : Rv291T7 . seq : :::::::::::: 

CGACGCTGGGCCCAACTGCGACCACCAGGTCCTGGTATGGCAGGACATGGCCGGGTTCAGCGGCOCCAATACCG 

(SEQ ID NO. 360) 

Clone Rv292 

:::::::::::: : Rv292SP6. seq: :::::::::::: 

taacgactcgggtccagcgacc<scgccaacacnaac<;^ 
aggatco;ttgcctgcgaacga<^gctcc<;gt^^ 
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CCG 
AAT 



IGCGACGCTTGTTTCCTCCATACTCGCCCCCTAATCTCGAGGCAGCCCGTACCCGCAGGCAACCTCCCAAAAATGC 
'CCCCCAAAATGCAATGCGTCNAGCTATTTCTCACACCGACCGCTAGTTGCGGATCANAAATCCGTTG<3GCGCGGA 

:::::::::::::Rv292T7.seq::: :::::::::: (SEQ ID NO. 361) 

CNTGGCGGTGGGTGCGGTGTCGAACACGACCACACTTCTTTGCGGTTCGGTGATCTCGACACCGGCCGCGAGCCGACC 
ACCATGCGCGCGTAGATCGGCGATCAGCGCGTCGGCTATCGCCTGGGTGCCGCCCACCGGAATCGGCCAGCCGACCGA 
ATGGGCCAGCGTTGCCATCATCAGTCCGGCGCCGGCCGACACCAGTGACGGCAACGGTGAAATCNCGTGGGCGGCAAC 
GCCGGTGAACAACGCGCGGGCATCCTCGCCCGCCAGCGACCGCCAGGCAGGGGTGCCCTGGGCCAGCATCCGCAGCCC 
GAGACNCAGGACCGANCCCAGTG (SEQ ID NO 362) 




Clone Rv294 

:Rv294SP6.seq: : 



:::::::::::: : Rv294 SP6 . seq : :::::::::::: 

GCGAGGCGGTATCGCTTCCCGTCGTACCGGCGACCGCCAGCCGAGAAGCTCGTTTTCCCAGTCTTGCTGGGGATTCTC 
ACGCTGCTGCTGANTGCGTGCCANACCGCTTCCGCTTCGGGTTACAACGAGCCGCGGGGCTACGATCGTGCGACGCTG 
AANTTGGTGTTCTCCATGGACTTGGGGATGTGCCTGAACCGGTTCACCTACNACTCCAAGCTGGCGCCGTCTCGTCCG 
CAGGTCGTTGCTTGCGATAGCCGGGAGGCCCGGATCCGCAATGACGGATTCCATGCCAACGCTCCGAGTTGCATGCGG 
ATCGAATACNAATTGATCACCCA (SEQ ID NO 365) 



Clone Rv295 

:Rv295SP6.seq: : 



:::::::::::: : Rv295SP6.seq: 

TAGATGCCCAAGCTTGCCNTTANAGACCTCGTCGACCAAGCACGGACGCGACCGTCGAAGGTGGCGAATCCGGGCTTG 
GCGTCNACCCGCGTAAGGCAGACCAGATGGTTCGCGGC^CGGTC^ 

TCGCGGTATTCGCGGTTGGTGAAAAGGCCGATGCTGCCGTTGCCGCGGGGGCGGATGTTGTCGGGAGTGACGATCTGA 
TCGAGAGGATTCAGGGCGGCTGGCTGGA /efc _- ir , k 

(SEQ ID NO. 367) 
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Clone Rv296 

:::::::::::: : Rv296SP6. seq: :::::::::::: 

gcccggttcgatcgggcatgtccgcagtcgtcgttaccggaggcggtcgtggccgcgctaatcggcgtcggcgccgac 
aagatgtgggatatccgcaatcggggcgtcatccctgcgggcgcgctcccccgcgtccgagccttcgtc<;acgcaatc 
gaggc^gtcacgacgcggatgaggggc^gc^gtgaattacagcgaggtcgagctgttgagtcgcgctc^tcaactgt 
tcgccggaaacagtcggcgaccggggttggatgcgggcaccacaccctacgg 
ctgaatgtnggtgcgggcancgccggtatcnactcccgtggaacacagccggggc (seq id no 369) 

:::::::::::: : Rv296T7 . seq: :::::::::::: 

CTCGGCGTGGATATCGGTGTAGCCGGCGCCGGTGAANGTCGGCTCCTTACGTCCACTC^^ 

CAACCAGTANGCAACCGCCTTCAGCAGTACAACCGCGCCGGCGAACACTGCGAGTTGAACGCGAGCTGCCTGGGTCAG 
CATGCCTCTGCCGGTTGTC^GCCGAAGGCCGCCGAAC^GGTAATGCGTCAACAGGCTCGCTAGAAACGCCAGA^ 
GGCCACGAACAGCCAGTTCAGCACCGACCGGTAGAACGGCAGATCGAAGACGAAAAAACCCAATGTCATAGCCGAAT^ 
CGGGGTCCACGATGCCAAAGGTGCCCCCGTGTACAACAACTGAACCTTCACCCA /oca ir* ^ 

(otQ ID NO. 370) 

Clone Rv29* ' . * 
:::::::::::: : Rv29SP6 . seq : ::::::::::: : 

TCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAA 

GCTATTTAGGTGACACTATAGAATACTCAAGCTTCACGTCCGTACGGCTCGGGTACGCTTCGGTCGCAGTGTGCGAGT 

GATAGATGACGACCGGGACCTCGTCGGCATCTTCCATAGCCCGCCACACCTTCAGTTGCTCACCGGAATCCAACCGGT 

AGAAGGTCGGCGAGCGCTCGGC^TTGGTC^TCGGGATATGCCGCTCGGGACGGTC^GAGCCCTCGGGTCCGGCXAGCA 

CTCCGCAGGCTTCGTCGGGGTGGTCGCGACGCGC^TGGGCC^CCATCGCATTCACCAGGTCTGCXSCGAATCACCAGCA 

CGTAGACGGTTCCTTTCCTAAGCAACACCGAAGTTTCAGGACCGAATGCTCCGGGA7VACATGTCA /P r A ink 

(ocQ ID NO. 371) 

:::::::::::: :Rv29T7.seq: :::::::::::: 

CAGGCATGCAAGCTTGATGCCGCCGAAACCGAGCGTGAGCACGCCGCCAGCCACCACGCCCGGGTCGGGCGCCGGGCC 
CGGGCCGCCAGGCTGCTCCGCTCGGTGATGGCACGCCACCGCGACACCACCCGGCTGCGCTACGTCGAGCCATACCGG 
GCGGAGCTCCATCCGCTCGGCCGCCAGTGTCCGGGCCCTC (SEQ ID NO 372) 

Clone Rv2 

:::::::::::: :Rv2SP6.seq: :::::::::::: 

CCTGCATCCGGCTCGTATGTTGTGTGGAATTGTGANCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTA 
CGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTTCCAATCCCCCTGCCCTGATACGCGTCGGCAACCGTGAA 
CGCGATCTCGGCGACCGTCGGATCGGTTTCATCCCGCACAAAACGCGCGTCGGCTACGGGGTCGCTTCCGTCGGTCAC 
CACCCAGACGAAGTGGTCGACGTAGTCGACTTCCGACAGGTAGTGCATC^ 

GAACCGTCGATACAGCGTCTCNCCGGAGAACTGGATGTGTCCGTGCACGGTCCGCTCGCGGTCACCGGGCAGCACGGG 
GCGTAACATCAGTTGAGTCCCGTCGGCAAGCCGTACCGGAATCGGGGAGACGA (SEQ ID NO 373) 

::::::::::::: Rv2T7 .seq :::::::::::: : 

CAAGATGATCGCCGGTGCCACCCCGATCCGTGCCTCGGTCAGCGCGAACGTGCTTTCCGGTCCGGCGACCACCATGTC 
GCACGCACCGACCAGGCCGAACCCGCCGGCCCGCAC^TGCCCGTTGATG^CGCCGACCACCGGCAGCGGCGACTCGAC 
GATGGCGCGCAACAGCGCCGTCATTTCCCGCGCCCGCGC<^CCGCCATCCGGT^ 

CTCGCTGAGGTCCGCGCCGGCGCAGAACGTTCCGCCGGTATGCCCCAGCACGACCAGCCGCACCGCCGGATCTGCTTC 
GGCCGC^CTCAGCCCTTGATGTAGTTGGCTGACCAGCGTGCTCGACAGCGCGTTGCGGTTGTGCGGAGAGTTCAGTGT 
CAGCCTGGCGAAGGGGCCGCCGCAGGCGGCCGGGCCAGCGTAGTCGACGGGGCTG ~ ..^ 

(SEQ ID NO. 374) 

Clone Rv301 

:::::::::::: :Rv301SP6.seq: :::::::::::: 

CTCAAGCTTCGATCGACAGTACTCCCGCCTTGGGTCTGGTCTTCGAGCTGGTCGGTCATGGTCGGACCTGCTGGTAGT 
GGGGATCTAACGCAACATGGTCGGGATTCTVTC^TGGTGTACCCGTGATACCCATTCCCAGCTGCCGGTGAAACCCCGC 
GATGCCGGGATTTCCAGCCGCACTAGGATGTCTAGCCGGCCAGCCGCTGCCGCCGGACTTCGGGATGTTCGGTATACC 
ACCGATCGGCAATCTTGCNTATCCGCCGATGCTCGAACGCTAGCCACCCCAAACCAACCACTGTCACNACAATC 

:::::::::::::Rv301T7. Seq ::::::::::::: (SEQ ID NO. 375) 

TGAATTTCCCGATCCCACAATCTCGGTTCAGATACAGGTCGC(^TACCCCTTACTTCGGCAACGCTGGGC<^;ATTGGC 
CCTGCCGCTGCAGCAGACCATCGACGCCATCGAATTGCCGGCAATCTCGTTC^GCCAATCCATACCCATCGACATTCC 
GCCGATCGAC^TCCC<;GCCTCCACTATCAACGGAATTTCGATGTCGGAGGTCGTGCCGATC<3ATGTGTCCGTCGACAT 
TCCGG {SEQ |D NQ 376) 
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Clone Rv302 

::::::::::::: Rv302SP6 . seq: :::::::::::: 

TACTCAAGCTTGAACGCTGCGAGCGAGCCCATGTAGAGCGTTTGGTACCAAACCGATCGGTGGGCCAACTTGCCATGG 

GCTCACAGCGGCTATCGCGAGCGTGTAGCCGATCATCGGCCAGGCGACGGTGGCCTGAGCGGCAGGGGTTGCCTTATC 

CATCCTCTTGCGGCATGGTTGCCGCAGGGAGTGCCGGTAAGTCTGGTCGGCAACCTGGCCCGCTGCGGGTTGGGTTCG 

GATTCCCTCGGCTAGTAAGGTGCTCGCCTGGTGTTACAACGAATCGCTAGAGAGCTCTTATCGGGAGTGGCCGTCGCG 

ATCGTTGCGCTGCCGCTGGCGATCGCGTTCGGCNTTACCGCCACCGGAACGTCCCAAGGTGCGCTCATCGGGCTCTAC 
GGCGCCATCTTCGCCGGATTCTTCCCNGCCGTGTTCGGTGG /CM -^ ,~ 

(SEQ ID NO. 377) 

:::::::::::: : Rv302T7 . seq: :::::::::::: 

GCGGTGTCTGAACTTCGCCCGTTCCCTCCAGCGCATTGAGCTTCAGCCCGACCGGCAGGTAGGGAGTCGGCATGCGGT 

CCTTCGCCCCGACCCCGCTGGCTAAATAGCCACCCCCGAGCGCGGTCACGGTCTTTGCACCGGGACGACGGCATACCG 

GCAGCGCGAAGATCGCCGCGGGCTGCAGCGTGAACGTCGAATACGAGTCGAACAGTGTCGGCGCGTAAAAACCCGAGC 

CGGCGGTCGCTTCGGTAATCAACGGCTCCTGCGCAACCAGCTGC^ANTCNCCGGTGCCACCGGCGTTGACAATCTTGA 
TNTCGGCGACCTCGCGCACCAN 

(SEQ ID NO. 378) 

Clone Rv303 

:::::::::::: : Rv303SP6. seq : :::::::::::: 

TACTCAGCTTCGGCTCAGGTGGTGCTGCTGGTAAAGTTCNCTGAACGGTGCAGGTTTCGACAATGTGGTGCCGGTTCG 
GCGGGTACTGCCATCGAGACACTGGCGCAGGCTATCGCACCCGTTATCGGCTACAAACAAATCGCGGTATGCGTTCTT 
GAGCATGAGTCGGCGACCGTCGTCATGGTCGACACCCACGACGGAAAGACGCAGATCGCCGTCAAGCNTGTGTGCCGC 
GGATTATCAGGACTGACCTCCTGGCTGACCGGCNTGTTTGGTCNCGATGCCTGGCGCCCGGCCGGCGT 

: Rv303T7 . seq: :::::::::::: (SEQ ID NO. 379) 

CATGACCTGGTTCATGAAACTGGAAGCAGCGCAGCGCTTCCTTTTC^ 

TCGGGTGCAGGTGCTCGGGCAGCTCGGCCGCGACAGCCGCCTGACCCTGAAACCAGCTTCCATATCCCGCGACGAACG 

ACGCCAGTCCGCTACGTAACCCCTCCGCGACTGTCC^TGGAG^Otf^ 

GGTGTT 

(SEQ ID NO. 380) 

Clone Rv304 

:::::::::::: : Rv304SP6. seq: :::::::::::: 

CTCAAGCTTCCCGGCGGCCAGTACCGAAAGCGCGAACAGCTCGCGGCAGCCCACAACNTGCTGCGTCGGATTGCCGGC 
GGCGANATCAATTCCAGGCAGCTCCCGGACAATGCGGCTCTGCTGGCCCGCAACGAAGGACTCGAGGTCACCCCGGTG 
CCCGGGGTCGTGGTGCACCTGCCGATCGCACAGGTTGGCCCACAACCGGCCGCTTGATGCCCGGTCGGCAAGCCCGGC 
AGTTGCCAAACCCAGCGTGATCAGGCTCGGCTCGCGAGTTCGGCGAAGAAGTGGCTCGCCTGATCACCTACCATCGGC 
CAGGATCTGCGTGTCATCACNACGCTCGCCAAGGAGGTTGTTGTGGTGCT (SEQ ID NO 381) 

::::::::::::: Rv304T7 . seq: :::::::::::: 

GCCACGTTTCGCGCCGCCCGGCATACGGCGGCGTACCGATCTCCGCGTCATACACCCGCGGGTAATCGCCGACGGTGC 

CGGTTCGCGAGCCGAAGGTGACGACGCTGATTGAATCGAGTTCCAGGTCCAGCGGGTGGCGCAGCAACGGCGCGACCT 

CAACGACGTCAATCACGTTGTCGCTTTCTACGGTCACCGACCCGGTGACCGTAGTCGCCCGGTGCGCTCGGCCGAGAA 

GTTGCACCGCCT^CC^CCGCGACACCGTCTTGCACGCGGACGCCACCCCCGGATCGGTTGTTGGCCAAGGTAA 

C7VTTCCATTTGACGGGACGCCGACCCCGCAGCCCCAGTACCGCCCACGACCACGCCGGCTGACCCCACCACTGTACGA 
ACACCAAGGCGACGCCGACCA /0 „ 

(SEQ ID NO. 382) 

Clone Rv306 

:::::::::::: :Rv306SP6.seq: :::::::::::: 

CTCAAGCTTGATGCCGCCTAAACCGAAGCGTGAGCACGCCGCCACCCACCACGCGCGGGTCGGGCGCCGGGCCCGGGC 

CGCCAGGCTGCTCCGCTCGGTGATGGCACGCCACCGCGACACCACCCGGCTGCGCTACGTCAAGCCATACCGGGCGGA 

GCTACATCGGCTCGGCCGCCCAGTGTTCGGGCCCTCTTTCGAGGTCNAGGTCNATACCGATTTGCGCATCCGCAGCCG 

CACCCTGGACGACAGAACCG^GCCCTACGAGTGCTTGTCGGGCGGGGCCAAAGAACANCTTGGCATCCTGGCGCGATT 
GGCCGGCGCGGTCCTGGTC /Qcn,-,,, 

(i>tQ ID NO. 383) 

::::::::::::: Rv306T7.seq: :::::::::::: 

CTCGGGTACGCTTCGGTCGCAGTGTGCGAGTGATAGATGACGACCGGGACCTCGTCGGCATCTTCCATAGCCCGCCAC 

ACCTTCAGTTGCTCACCGGAATCCAACCGGTANAANGTCGGCGAGCGCTCGGCATTGGTCATCGGGATATGCCGCTCG 

GGACGGTCAGAGCCCTCGGGTCOTGCXIAGCACTCCGCAGGCTTC 

GCATTCACCAGGTCTGCGCG lns u/> 

{SEQ ID NO. 384) 
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Clone Rv307 

Rv307SP6 . seq : :::::::::::: 

CTCAAGCTTCAATTCCTCCACGACGCGTTCCCAAATGAATTTCCCGATCCCACAATCTCGGTTCAGATACAGGTCGCC 

ATACCCCTTACTTCGGCAACGCTGGGCGGATTGGCCCTGCCGCTGCAGCAAACCATCGACGCCATCGAATTGCCGGCA 

ATCTCGTTCAGCCAATCCATACCCATCGACATTCCGCCGATCGACATCCCGGCCTCCACTATCAACGGAATTTCGATG 

TCGGAGGTCGTGCCGATCGATNTNTCCGTCNACATTCCGGNGGTCACCATCACCGGCACCAGNATCGACCCGATTCCG 
CTGAACTTCGACGTTCTCAGCAGCGCCGGAACCA ( SEQ ( q nq 

::::::::::::: Rv307T7 . seq: :::::::::::: 

TTAACCCCCGTGGCCTCTACGCCGCCTNCGGGTCGAACATGCATCCCGAGCANATGCTCGAGCGCGCACCCC7VCTCGC 
CGATGGCCGGAACCGGCTGGTTACCCGGGTGGCGGCTGACGTTCGGCGGCGAGGACATCGGCTGGGAAGGGGCGCTTG 
CCACCGTCGTCGAAGACCCAGATTCGAAGGTGTTCGTCGTGCTCTACGACATGACCCCGGCGGACGAGAAGAACCTTG 
ACCGGTGGGAAGGCTCCGAGTTCGGCATCCACCANAAGATCCGATGCCGCGTT 

(SEQ ID NO. 386) 

Clone Rv308 

Rv308SP6. seq: ::::::: * ::: ; 

CTCAAGCTTGATTTTGATCATCATGGATGATCATCACCCGAAGTGTGGTAGCCGCAGTGGTTATCGTGGGTACCGTCG 
TGCTTTCCATGGGCGCCTCTTTCGGGCTTTCCGTATTGGTCTGGCAGGACATTCTGGGTATCGAGTTGTACTGGATGG 
TGTTGGCGATGTCGGTGATCCTGCTCCTGGCGGTGGGATCCGACTACAATCTGCTGCTGATTTCCCGGTTGAAAAANG 

AAATTGGGGCCGGATTGAACACCGGAATTATCCGTGCCATGGCTGGTACCGGGGGAGTGGTGACGGCTGCCGGCATGG 
TGTTCGCCGTTACCATGTCGTTGTTTGTGTTCAGCGATTTGCGAATTATTGGTCAGAT 

(SEQ ID NO. 387) 

:::::::::::: : Rv308T7. seq: :::::::;:::: 

CGNCCAACCCGAATTGGTTTTCGGCGCCNTCGGTGAGGACGGCGTGCGGGTGCTCAACGACGACGTCGTCCGCGGGAC 

ACACCTCGATGCTGCCGCCATGGACGCGGTCGAACGC^AGCAGCTGATCGAGCTACAACGCCGCGCGGAACGCTTCCG 

CCNCNGGCGTTACCGCATCCCGTTGACCGGGCGGATCGCGGTGATCGTCGATGACGGCATCGCCACCGGAGCGACGGC 

CAAGGCGGCGTGCCAGGTCGCCCGGGCGCACGGTGCGGACAAGGTGGTGCTGGCGGTCCCGATCGGCCCANACGACAT 
CGTGGCGAGATTCG CCGG (SEQ |D NQ ^ 

Clone Rv309 

::::::::::::: Rv309SP6 . seq : :::::::::::: 

CGTGACTGCCACCGGGGCCACTCCGCAGAATCTGTACCCGACCAAGATCTACACCATCGAATACGACGGCGTCGCCGA 

CTTTCCGCGGTACCCGCTCAACTTTGTGTCNACCCTCAACGCCATTGCCGGCACCTACTACGTGCACTCCAACTACTT 

CATCCTGACGCCGGAACAAATTGACNCAGCGGTTCCNCTGACCAATACGGTCGGTCCC^CGATGACCCANTACTACNT 

CATTCGCACGGANAACCTGCCGCTGCTAGAGCCACTGCGATCGGTGCCGATCGTGGGGAACCCACTGGCGAACCTGGT 
TCAACCAAACTTGAAGGTGATTGTTAACCTGGGG irN „^ 

(SEQ ID NO. 389) 

:::::::::::: : Rv309T7 . seq: :::::::::::: 

TCGCTCAAGCGCNTGAGGCCGAANCGGCTGGTTACGACTCCCTGTTTGTGATGGACCACTTCTACCAACTGCCCATGT 
TGGGGACGCCCGACCAGCCGATGCTGGAGGCCTACACGGCCCTTGGTGCGCTGGCCACGGCGACCGAGCGGCTGCAAC 
TGGGCGCGTTGGTGACCGGCAATACCTACCGCAGCCCGACCCTGCTGGCAAAGATCATCACCACGCTCGACGTGGTTA 
GCGCCGGTCGAGCGATCCTCGGCATTGGAGCCGGTTGGTTTGAGCTGGAACACCGCCA'GCTCGGCTTCGAGTTCGGCA 
CTTTCAGTGACCGGTTCAACCGGCTCGAAAAGGCGCTACANAT 

(SEQ ID NO. 390) 

Clone Rv30 

:::::::::::: : Rv30SP6. seq: :::::::::::: 
ATACTC^VAGCTTCCGCTGGGGCCTGTTCAACCATGGCGATC 

CCCNCTTCGGTGTGTGATCATTACCGTTGGGCCACTGCGTAACCGCTTGCGGCACAAAGAGCCCGGTCTCGACGTCGG 

AAAGCTCATCGGGCACCCGATTGAAATGCAGC^GCGGCGGCACCACCCCGTGCCGC^GTGACAGAATTGCCTTGATCA 

GCCCGACGGTCCCCGCCGATGCCGTGCTGTGCCCCATGTTGCTCTTGGCCGATCCAAGCGCGCAGGGGGTGCCCGCGC 

CATACACCCGCGCCAGGCTGCGGTACTCAATCGGGTCGCC<;ATTGGCGTACCGGTGCCGTGCGCCTCCACCACACCGA 
CCGTTTCGGGCTG ( g EQ |D NQ 3Q1) 

:::::::::::: : Rv30T7PEG . seq : :::::::::::: 

CAACAGCGTTCCAGCGGCATACCACCGCACATGCCGTGCACCCGGCGCCGGGCGGAGTCGCCGCATAACACANGTACA 
CCTTGGGAATCGGTGTGCGCCAGGGATTCNACCGCGGGGTGGGGCCGGCGATCGCGCGCCAGGTCGAGTTGGCGCCGA 
CCGTGATNTCACCGCCGACGTAGTTGGCGTTGTGGTCCGCCATCCGCGCGGCGGGCACGGCGCGGGCCGCCACCACGA 
TGTCACGGAAGCCGGGG<KX3AAC<;CTCGACX;ACCTGGTTAC^ 
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GGGCATATGTCCANAACGGACGNGGCCGGTTTCNTCGATGCNGCCGGGGTCCGCGACNTGCGGACNCNCNGNCACACC 
ATCCGCCAGTCCGCGTGGCGTCCCGCCGCGACTCTGCCTCGGCCGCGCCA 1P ^ _„ x 

(SEQ ID NO. 392) 

Clone Rv310 

::::::::::::: Rv310SP6, seq: 

CTC^GCTTTGNCGACGATCGGGCGATGTCGATGANAGGAAACCCC^GCG^^ 

GGACNTCTGCTCGATTCCGATCACGTCGGCGCTCGCATCGAGCATGGCGCCGGCGACGGCTAGCAGCGATCCGCCGTC 
GTCGAGGAACACGACACGAGCCGTACGCCCGGCCGTAAGCCGCGCCCAGGATTCGGCGAAAAACCGTTCTACGTGGCG 
GGTGTACTGGGTGTCCAATGATTCGTGGGGTGCGTAGGCGTCGCTGCAATCGTCGACATAAATGCCGTCGGCCCGCAT 
CGCGTCAACAACTCCCGGGTGAGTGGAATANCACTTGCCGA (SEQ ID NO 393) 

:::::::::::: : Rv310T7 . seq : :::::::::::: 

TCCAACGCGGTGACAGATTTGTCTATCCTGGACCTGACGGTGAGGTCGAAGTTTTCCAGGAATTCGGCAAAATCGGTA 

AGAGCCTGAAGAATTCGGTATCGCCGGACGAAATCTGCGACGCATACGGGGCAGATACGCTTCGGGTTTACGAGATGT 
CGATGGGGCCGCTGGAGGCTTCACGTCCATGGGCCAC^AAGGATGTTGTC 

GGCGCTTGGTCGTCGACGAGC7VCACCGGCGAAACTCGGGTGGCTGACGGCGTGGAACTCGACATCGATACGCT 
CGTfGCACCGCACCATCGTCGGCGTGTC M - 

(SEQ ID NO. 394) 

Clone Rv311 

::::::::::: : : Rv311SP6 . seq : :::::::::::: 

CTCGTCCTTGACTACGCCC^GTATCGAAANCCTCCTGTGCCGGTNCGCTAAACTVCCCGGCGGACACTCANACGGTGCT 
GGTGGTGCGGCATGGCACCGCGGGCAGCAAAGCGCACTTCTCCGGGGACGACAGCAAGCGACCGCTAGACAAGAGGGG 
TCGTGCGCAGGCAGAAGCGTTGGTACCACAGCTGCTGGCGTTCGGCGCCACCGATGTTTATGCCGCCGACCGGGTGCG 
CTGCCACCANACNATGGAGCCACTCGCCGCGGAACTGAACGTGACC^TAC^^ 
CTACGCCAACAACCCCAAACGCGGCCGACACCGAGTGCTGCAGATCTTCG ^g^Q jq ^0 395) 

::::::::::: : : Rv311T7 . seq: 

GTATCGCCTCCNCCTTTGGCCACCAGCAGCCACAGCGCGGTTCGCGGACCGAACGTGGACATCAATAGCCCGGAATCG 
GTGTGTGCAAGTTGGTAAACGGTGTTGATCCCAAGCTTTGCCAGCCTTTTCGTAGTCTTGGGCCCCACACCCCACAGT 
GCTTCGACGGTACGGTCACCC7VTGATGGCCATCCAGTTGGCATCGGTGAGCTGATAGATGCCAGCTGGTTTCGCCAAC 
CCGGTAGCGATCTTGGCGCGCTGCTTGTTGTCACTGATACCTATCGAGCAAGACAGCCCGGTTTGCGACAAGATGACT 
TTTCGGATCTCTTCNGCGAACTTCCAATGGGGGTCTCCGGGANT (SEQ ID NO 396) 



Clone Rv312 

:::::::::::: :Rv312SP6.seq: :::::::::::: 

CTCAAGCTTTTGGTCTAGCCGGCCGAGCACGATACGGGTGTCCTTGGCCACCGGCGGCGGCTGTCCGGGAAATGGCGG 
GTCCCCGGTGGTTTTGCTGANGANTGCTGAACCGTAGTCGAAGTGGGCGGCGTCAGACTCCACCCAGCCAGCAGGCAG 
CGCGAAGCTGAATCCTCCAACCGGGTTGTCGATCCGGACAGGTTGGGGTGCGTTTGGGGCAATGACAGGTGGCGGCGG 
TGCGTTCGGGTCGGCCGGCGGAGGTGCTGCGTTGGGATCNCCCGGCTGGGCATTCGGCNTNTTGGCGGCGGCCGGTGG 
TGGGGGGGCAACANGTGTCCCGGTGCGGGTGGCGCTGC (SEQ ID NO. 397) 

::::::::::::: Rv312T7 .seq :::::::::::: : 

ATCTGTACCCGACCAAGATCTACACCATCGAATACGACGGCGTCGCCGACTTTCCGCGGTACCCGCTCAACTTTGTGT 
CGACCCTC^ACGCCATTGCCGGCACCTACTACGTGCACTCCAACTACTTCATCCTGACGCCGGAACAAATTGACG 
CGGTTCCGCTGACCAATACGGTCGGTCCC^CGATGACCCAGTACTACAT^ 
AGCCACTGCGATCGGTGCCGATCGTGGGGAACCCACTGGCGAACCTGGT^ 
TGGGCTACGGCGACCCGGCCTATGGTTATTCGACCTCGCCGCC (SEQ ID NO 398) 



Clone Rv313 

:::::::::::: : Rv313SP6 . seq: :::::::::::: 

CTCAAGCTTGCAATGCGGGTCGGGATGCCCATGGTTGGAANATGGTCGCCCTGGCGTCNAATACGCGCGAGCGCATGA 
GCTCACCGGTTCGGAACAACGTATCGAAAAACGTCGCACTGCTGGCAGATGGTATCTCCGATGTGGTTGTAATTTGTA 
TCCCAACTCTAACTGTGCTATCGGATCAGCGTGAATATCGANATATTGCGAATGCGATGACAGGCCGCCATTGGGTTT 
ATTCGCTTACGCTTCCCGGGTTCGATTCGTCTGATGCACTGCCGCAAAACGCGGATATGATTGTTGAAACCGTATCTA 
ACGCAATTATTGATGTGGTAGGCGGCAGCTGCCGTTTTGTGCTGTCGG {SEQ ID NO. 399) 
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:::::::::::: : Rv313T7 . seq : :::::::::::: 

CAAATACACGCCGGACGCACAGGCGGACATCGCCATCCCGAGCACACCCAAAACGGGATACAGGATGGAGGCCAACGC 
CACGGCCGCGCCCAGGATCACCAACCACACCGGCTTGGTCAGCTTGTCGGCGGCGGTATAGGCATCGGGCCGCTGCAA 
CGCAGCATGCACAAACGCGTACACCGCTGTCACCAAGACGGCGACCAGCAATACCAGCATGACGGTACCCACGAGGTG 
GCTCACGCATTCAGACTATGCGGTTTGCATCCAACACG ^g EQ |Q NQ 4Q qj 



Clone Rv314 

::::::::::::: Rv314SP6. seq: :::::::::::: 

CTCGTCCTTCGGCCTCGCTGCAGGAGTGGGAGCCGCAGGGCTGGAAATCCGAAAAACGAGCCGGTGATCGCACTGTCG 
CCGATCGGCGCCGCACCTGGTTGGTGTTACGGATGAATCCGCAGCGAAATGTGGCTGCGGTGGCGT<n , CGTGACTCGT 
TGGCGTCGACGCTGGTGGCAGCCACCGAGCGGTTGGTCCAGGATCTGGATGGGCAAAGTTGTGCGGCCCGGCCGGTGA 
CGGCCGATGAGCTGACCGAGGTCGACAGCGCCGTGTTGGCTGACTTGGAACCGACATGGAGTCGCCCCGGTT 

(SEQ ID NO. 401) 

Rv314T7. seq: ::::::::::: : 
GTCTAGNCCGCCGAACVVCGATACGGGTGTCATTGGCCACCGGCGGCGGCTGTCCGGGAAATGGGGGGTCCCCGCT 
'TTTGCTGAAGAOTGCTt^ 

TCCTCCAACCGGGTTGTCGATCCGGACAGGTTGGGGTGCGTTTGGGGCAATGACAGGTGGCGGCiSGTGCCTTCGGGTC 
GGCCGGCGGAAGTGCTGCGTTGGGATCGCCCGGCTGGGCATTCGGCGTGTTGGCGGCGGCCGGTGG 

(SEQ ID NO. 402) 

Clone Rv315 

:::::::::::: : Rv315SP6. seq: ::::::::::::: 

ACTCAAGCTTGAGATTGGCGTCAACGGGTGTCGGCACCGGCGTCCTGCAGTTGGT^ 

CCGATGCCGCGGCCCTCGTGGCCACGC^TGTACANCACCACGCCGCGCCCCTCACGGGCGACCATCGCCAGCGCGGCG 

TCCAGCTGAGGCCCGCAATCGCAGCGGCGTGACCCAAACACATCGCCGGTC^^ 

ACGTCG 

TCACCGTCGGCGTTGGGCCCGGCGATCTCGCCGCGGACCAGCGCGACATGTTCCACGTCCTCGTAAATGCT<5GTGTAN 
CCGATGGCGCGAAACTCCCCATGACAANTCGGAATCCCGCGCCTCGGCGACCCCGCTCAATGTTGCTTCTCNTGCTTG 

(SEQ ID NO. 403) 

:::::::::::::: Rv315T7.seq: ::::::::::::: 

TCGACNAGCATTCTTGACNGTTGTTTTGGCTCGGCATGGTTAGCCAAGGTTCTGCGGTCCCACCAGATCATCTTGGTC 
CGGTAGCGCTCGTCCGGGTATGCTGCCGCCGGGATTCTCGCTGCTATTACTCCCCCCGAAGAACGCCACCGGTCCAGC 
GCGTGGGCCGCCGCGGTCCCC^TCACAAACTGAACCCCCAACAGGGGACATGCTTAGCG-GTAGGGCGCGCGCCAAGGC 
GGCAGCAATCGCATCACTGCGCTGCGCGTCACTATTAACCCACCCGGACTTCACTTCCACGACCCCGAATGGCGCCCG 
GTCATTGATCATCTTGCGCACCGCGGATAATCCGGGAT 

TG (SEQ ID NO. 404) 



Clone Rv316 

:::::::::::::: Rv316SP6. seq: ::::::::::::: 

ACCGGGGCCACTCCGCACAATCTGTACCCGACCAANATCTACACCATCGAATACGACGGCGTCGCCGACTTTCCGCGG 
TACCCGCTCAACTTTGTGTCNACCCTCAACGCCATTGCCGGCACCTACT^ 

CCGGAACAAATTGACGCNGCGGTTCCGCTGACCAATACGGTCGGTCCCACNATGACCCANTACTACATCATTCG 
GANAACCTGCCGCTGCTAAAGCCACTGCGATCGGTGCCGATCGTGGGGAACCCACTGGCGAACCTGGTTCAACCAAAC 
TTGAAGGTNATTGTTNACCTGGGCTACGGCGANCCGGCCTNTGGTTATTCCACCTCNCCCCCCAATGTTTGCNACTCC 
CGTTCGGGGTTGTTCCCNNAAGGTCAACCC (SEQ ID NO. 405) 

:::::::::::::: Rv3 1 6T7 •seq::::*:::::::: 

CGCTCAAGCGCNTGAGGCCGAANCGGCTGGTTACGACTCCCTGTTTGTGATGGACCACTTCTACCAACTGCCCATGTT 
GGGGACGCCCGACCAGCCGATGCTGGAGGCCTACACGGCCCTTGGTGCGCTGGCCACGGCGACCGAGCGGCTGCAACT 
GGGCGCGTTGGTGACCGGO^TACCTACCGCAGCCCGACCCTGCTGGCAAAGATCATCACCACGCTCGACGTGGTTAG 
CGCCGGTCGAGCGATCCTCGGCATTGGAGCCGGTTGGTTTGANCTGGAACACCGCCAGCTC'GGCTTCGAGTTCGGCAC 
TTTCAGTGACCGGTTC (SEQ ID NO 406) 



Clone Rv317 

:::::::::::: :Rv317SP6.seq: :::::::::::: 

ctcaagcttgcgttcgatgaagtagtcgtcggtc^gcgccgcxtcttcga<k:tcctt<;gcgat<;cccag(^aggagtc 
atcgccgccgagcttggccaggatcttgtcggcctgttccttgacgatgcgggcccgcggatcgtagttcttgtagac 
acgatgac^gaaacccatcaatttgacccosccctc^ 
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GCTGTCGCGAATGCCCTCGAGCATCTCCAGGACAGCCTGATTGGCGCCGCCATGAAGCGGACCCCATAGTGCGTTGAT 

G CC (SEQ ID NO. 407) 

:::::::::::: : Rv317T7 . seq: :::::::::::: 

ggtcaggccgagcaggcgcgaggaacgacgaacccaacaagccatggtggttggcgccgtc<;agaggtcggcggtcgc 
cacaacgggaagatcgccttgagcgtcgctcgaccgccgcctcgagttgggtcataacgaagtagctgatgccgatca 
tgtcgacgtttccgtcgc^tcagcgtgc^gcggcgacccactcnacgaggtctcggtgccgccgcggccagggc^c^ 
gcagtgacgagtccaggcgccgtcgggccaagcagtcgcggtgccanccgtggtgggtcgggcgatggttgggtgtgc 

TCATTTCGGGAACGCCA ( g EQ jq j^q. 408) 



Clone Rv318 

:::::::::::: : Rv318SP6. seq: :::::::::::: 
CTCGAAGCTTTAAC^GCATCAACCCCGCCCCGCACCAGC^ 

TGGCGCAAACCATCGGCGACCGCGACC^CCGGCAACATGGGTACCGGCGATTTCCGGTGCC^TGCCGACCCGACGGG 
CCGCTCTCACCGCAGGTGACCTCG&TCACCGAGACCANCCGGCC 

AAACGGCGCTGGTGGTCGATTGCCGGAGTGCACCCGNCACCCAGTGTCGTGCGCGGATCC (§EQ jq jyjQ 4 qqj 

:::::::::::: : Rv318T7 . seq : :::::::::::: 

TGATGCCGCACCCGATCGACGGTCGTTGGTCGGGGTTGACTGGCCGCCCGGCGAAGCAGGGCGTCGACCGCGGCCCGG 
ACGTCGGCGGCCGTCACCGGTCGGCCATTGCCCGGGCGGGAGTCGTCGAGCTGACCACGGTAGACAAGTCGGCGCTGG 
CCGTCGAAGACNAACGTGTCGGGTGTGCAGGCCGCGGAGAAGGCGCGGGCGACNTCTTGGGTTTCGTCGTANAGATAC 
GGGAACGTCCAGCCGTGGCGGCGGGCCTCGGCGACCATCTGATCGGGCCCGTCC 



(SEQ ID NO. 410) 



Clone Rv319 

: : Rv319SP6 . seq : ; 

TTTCGGGCGAGGCGGTATANCTTCCCNTCGTACCGGCGACCGCCAGCCGANAAGCTCGTTTTCCCAGTGTTGCTGGGG 
ATTCTCACGCTGCTGCTGANTGCGTGCCAAACCGCTTCCGCTTCGGGTTACAACGAGCCGCGGGGCTACNATCGTGCG 
ACGCTGAAGTTGGTGTTCTCCATGGACTTGGGGATGTGCCTGAACCGGTTCACCTACNACTCCAAGCTGGCGCCGTCT 
CGTCCGCAGGTCGTTGCTTGCGATAGCCGGGAGGCCCGGATCCGCAATGACGGATTCCNTGCCANCGCTCCGAGTTGC 
NTGCGGATCGACTACNAATTGATCACCCANAACCATCGGGCGTNTTACTGCCTGAAGTACCTGGTGCGGGTCGGATAC 
TGCTATCCGGCGGTGACAACCCCGGCAAGC (SEQ ID NO. 411) 

::::::::::::: : Rv319T7 . seq : :::::::::::: 

GTTTTGGCTCGGCATGGTTAGCCAAGGTTCTGCGGTCCCACCAGATCATCTTGGTCCGGTAGCGCTCGTCCGGGTATG 
CTGCCGCCGGGATTCTCGCTGCTATTACTCCCCCCGAAGAACGCCACCGGTCCAGCGCGTG<;GCCGCCGCGGTCCCCA 
TCAGAAACTGAACCCCCAAC^GGGAC^TGCTTAGCGGTAGGGCGCGCGCCAAGGCGG 
GCGCGTCACTATTAACCCACCCGGACTTC^CTTCCACG^^ 

CGGATAATCCGGGATTGCCAGCCCATTCNACTACCGCATGCGAGTCATCGGCTGACCGCAGCGGTC 

(SEQ ID NO. 412) 

Clone Rv31 

::::::::::::: Rv31SP6 . seq :::::::::::: : 

TCGCCTAGGCGGGCTTCCCCTTCCGTCCGAGCNGTCAGAAGCTCCTATGACAATGCACTACCCGAGACNATCAACGGC 
CTATGC^TACCNAGCTGATCAAACCCGGCTVAGCCCTGGCGGTCCTVTCGAGGATGTCGAGTTGGCCACCGCGCGCTGG 
GTCGACTGGTTCAACC^TCGCCGCCTCTACCGGTACTGCGGCGACATCCC^ 

CGCTCAACGCCAGAGACCANCCGCCGGCTGACGTCTCAGATCAGAGAGTCTCCGGACTCACCGGGGCGGTTCATCCCC 
ACTGTCGATAGCGTCTGTGGATAACTTTGTCTGCA (SEQ ID NO. 413) 

:::::::::::: :Rv31T7. seq: :::::::::::: 

GCGCGTNGAACTGATAGGTGCGGCCCGGCTCGAGCANGCQGGCCATTTGTTCGATGCGGTTACCGAAGATCTCTTCGG 
TGACCTGCCCGCCGCCGGCCAGCTCGGCCCAGTGCCCGGCGTTGGCCGCCGCGGCGACAATCTTGGCGTCCACOGTGG 
TCTGGGTCA (SEQ ID NO. 414) 



Clone Rv321 

:::::::::::: : Rv321SP6. seq: :::::::::::: 
CTCAAGCTTC^TACAGAGTTATAAACTGTGATAATCAA 

CACATGACGAAGGGAAAGAGAAGGAAATCAACTGTCACAAACTGCCCTCAAATTTGGCTTCCTTAAAA^ 
AAAAAGTATGAGAAAATCCATGCAGGCTGAAGGAAACAGCAATAACTGT^^ 
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ATGTGACGAACCACCCTCAAATCTGTGACAGATAACCCTCAGACTATCCTGTCGTCATGGAAGTGATATCGCGGAAGG 

(SEQ ID NO. 415) 

Clone Rv322 

:::::::::::: : Rv322SP6.seq: 

CTCAAGCTTCGATCGACATTACTCCCGCCTTGGGTCTGGTCTCCGAGCTGGTCGGTCATGGTCGGACCTGCTGGTAGT 

GGGGATCTAACGCAACATGGTCGGGATTCATCATGGTGTACCCGTGATACCCATTCGCAGCTGCCGGTGAAAC 

GATGCCGGGATTTCCAGCCGCACTAGGATGTCTAGCCGGCCAGCCGCTGCCGCCGGACTTCGGGATGTTCGGTATACC 
ANCGATCGGCT^TCTTGCGTATCCGCCGATGCTCG^ 

CCACACGAAAGGTCATGCCCTCGGCGTGATGTCCGGTGCCGAAAGCCGCAAGAGCTCCGACGCCGCC 

:::::::::::::Rv322T7.seq::: (SEQ ID NO. 416) 

CATTCCCAATTGAATTTCCCNATCCCACAATCTCGGTTC^GATACAGGTCGCCATACCCCTTACTTCGGC^ACGCTGG 
GCGGATTGGCCCTGCCGCTGCAGCANACCATCGACG^ 



CCGGACCCATCAACATCTCGATCATCGACATTCCGGCGCTGCCGGGCTTTGGCAACTCGACCGAGCTGCCGTCGTCrr 
GCTTCTTCAACACCGGCGGCGGTGGCGGCT (SEQ ID NO. 417) 

Clone Rv327 

:::::::::::: : Rv327SP6. seq: 

CTCAAGCTTTCGGCGGAGACGGACANNTTGCGAACATTGATGAC^ 
CCGATCAAGCCTTCGCCGAGCCAAACTCCAATCAAGAGGCCC^ 
GTCATTATCAGCC^W^TAACTGCTCTCGGGTTACACCCAAACAGCGC^ 
ACATTAAAT GTCACGGTATTG (SEQ ID NO 418) 




GGAGGTGCAACCACTGGCCACGCGTCCGCGAATGTCTATTGCGGGGG (SEQ ID NO 419) 
Clone Rv328 

:::::::::::: : Rv328SP6. seq: :::::::::::: 

CTCAAGCTTGGGGTGGCGCTGTCGGTCGGTGTGCTTGGCGGCGTCGGTATCAACACCGCCCACGAAATGGGGCACT^ 
AAGGATTCGCTGGAGCGGTGGCTGTCCAAAATCACCCTCGCCCAGACCTGCTACGGGCACTTCTACATCGAGCACAAC 
CGTGGCCATCACGTCCGGGTGTCCACACCGGAGGACCCGGCGTCGGCGCGGTTCGGCGAAACGTTGTGGGAGTTCCTG 
CCCCGCAGTGTTATCGGCGGCTTGCGCTCGGCCGTTCATTTGGAGGCCCAACGGCTGCGTCGGCTCGGCGTCAGCCCC 

CT (SEQ ID NO. 420) 



CT (SEQ ID NO. 420) 

: : : :Rv328T7.seq 



ww*wwj-u^ww^www«w^*w>j* w^www «i wnwvi wW \3ww^ww/\wwwww^wwwdHl3wi ww A wGCwGTTACCACCTGAACGG 

GCGAGCCGGGAGTCTGGTACGCATCGAACAAAGAGCAAGGTGCATGGGCGGAGTTGTTCCGCCACTTCGTCGAT^ 
GGGTCNATCCATTCGAGGTCCGTCGCCGCGTCGGTCGAGTGGCGGTCAw^ 
GGACTCGATCCCATCTAGGTGTGGACGAAACAGATCTTCTGTCCGA ($£Q |Q fgg 421) 



Clone Rv329 

: : : : Rv329SP6. seq: 



* ww* www — .... www* ww- >wwww#-v^.wwvwwa ^WVJni 1 1 VJOOwl 1 w/M wOwl w O w V7 w wO 1 w wwCAC AAAC7 

CGGTCGAACCGACACTCGTTGTGATGTCCCAGCTATCACCTTCGGTACGCACCCAATCGACCCTACNCGGCTAT< 
GCCGCGATCTCCAGGCTCCGCCGAGCCAGGTGCATCCCGGTCCGGATCCCACTAACCCGGCACCATTGGCGTCN 

:::::::::::: : Rv329T7 . seq: ::::::::;:;: ^ SE Q ,D NO. 422) 

GTCCTCGACTGCCGCCGTCGNCACNCCCAGCGCCCGCGCGGCCACT 

^CCCATGGCTCCGCCCAGGATCGCCGAGACCGGCT^ 
'GTAACCCAACTTCGGCAAGTCCCGCGA 
ICCGCGGTGTGGCGTTCGGGTCGG /ocrk in Kirk , OQ v 



GGATTCGACGCCCTT 



CGACATGCCTTGGTGCCGCGGTGTGGCGTTCGGGTCGG ^ gEQ |D NQ 423 j 
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Clone Rv335 

::::::::::::: Rv335SP6 . seq : 

AACGCCGCGCGGAACGCTTCCGCCGCGGGCGTGACCGCA^ 

(SEQ ID NO. 432) 

:Rv335T7.seq: : 



3GCGATGTC< 
PGGGGCCGGJ 

GTTGTTTGTGTTCAGCGATTTGCGAATTATTGGTCAGAT^^ 



TTTCGGGCTTTCCGTATTGGTCTGGCAGGACATTCTGGGTATCGAGTTGTACTGGATGGTGTTGGCGATCTCt^Trii'p 



Clone Rv33c 

::::::::::: : : Rv336SP6. seq.: 

(SEQ ID NO. 434) 

: : :Rv336T7.seq: 



GCTGGTAGAGTCGCTGACCGGTGCAGGTTTCGACAATGTGGTGCCGGTTCGGCGGCTACGTGCCATGGAi 
SCACCCGTTATCGGCTACGA^ 

:acgacggaaagacgcagat< 
gaccggcatgtttggtcgcgatgcctggcg 



(SEQ ID NO. 435) 



Clone Rv337 

:::::::::::: : Rv337SP6 . seq: :::::::::::; 

GCTTTCCGCCGATACCCGCCATGTCNCGCACATCCAGGACTTCTGGGGGGATCCGCTGACAGCGGCGGGATCCrAAAr 

tgcggatgatcgggccgcctacgtcgtggtgtacctcgtcggtaac^cga^ 

GGTGCGGCACATGGTGGACACCACACCGCCACCGCACGGGGTGAAGGCCTATGTC^CCGGTCcS 
A^S?^ 

:::::::::::: : Rv337T7 . seq: :::::::::::: 

CTTCCAACCCGAATTGGCTTTCGGCGCCATCGGTGAGGACGGCGTGCGGGTGCTCAACGACGACGTCGTCCGCrrrAr 
ACACCTCC^TGCTGCCGCCATGGACGCGGTCGAACG^^ 

CCGCGGTCGTGACCGCATCCCOT^ 

CJ^GGCGGCGTGCCANGTCGCCCGGGCGC^CGGTGCGGACAAGGTGGTGCTGGCGGTCCCGATGGGrcCA^^^^^^ 

(SEQ ID NO. 437) 

Clone Rv338 

:Rv338SP6.seq: : : 
TGAACCTGGTCTCGTTCGGCAA^ 



TACTCAAGCTTCGCGAGATCCGGATGGCACTCACGCTGGACAAGACCTTCACAAAATCTGAAATCCTGACCCGATArT 
rCTCCTTCTOOttTAACTCCT^ 

ANCTGAATTGGCAGC7AGCGGCGCTGCTGGCCGGCATCGTGCAATCNAC(^GCACGCTCAACCCGTA 
:::::::::::: :Rv338T7.seq: :::::::::::• ( SE Q 'D NO. 438) 

(SEQ ID NO. 439) 

Clone Rv339 

:::::::::::: : Rv339SP6 . seq: :::::::::::: 

TAGCGCCCACGATCGTCNAAATNTCCGCCTGAATCATCGGATAGCTGATC 
GCAA<^GCCGCCAGGCC<3GCCCGCANCGANCCGATCTCN^^ 

(SEQ ID NO. 440) 
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:::::::::::: : Rv339T7 . seq : :::::::::::: 

GTGTGTGGTGGAACCCATCTGAGC^GTGTGCOIlAACCGGGGCAGACAGCTCCCAATTGACCTGAGCCCGCTCACTTGC 
TGGGTAAGCGTC /f> __ . 

(SEQ ID NO. 441) 

Clone Rv33 

:::::::::::: : Rv33SP6. seq: :::::::::::: 
CTTTACACTTCCTGCATCCGGCTCGTATGTTGTCT 

ACC^TGATTACGCCAAGCTATTTAGGTGAC^CTATAGAATACTCy^GCT^ 
CACCATCTGTACCCGACCAAGATCTAC^ggQ (D NQ 

::::::::::::: Rv33T7 .seq :::::::::::: : 
CAGGCATGCAAGCTTTAGCTGCCCGAATGCGTCACCCCGA 

GGCGGGCAAAACGTCNATCTCGGAGCCGGAAGGGCAATCAGCCGACCGTCGACGAACGACACCGGCGAGACCACTTAG 
GCAGTGACGGCCGGCCCGAACATTACGCGCTCGTTGATTAGGCGTTCGGTCTCGTCCGCGGTCATGCCGAGCAGCTTG 
CGGCAGATCTGAACGCTGTCCTGTCCGGGCAGCGGCGCCGGGCGTTGGGGTGCCTGCCCGAATGTGAOSAAA 
CGGACCCGTCTCGGCGGGCCGCGGACGGCGATCCGC (SEQ jq |y|Q 443) 

Clone Rv34 0 

::::::::::::: Rv34 0SP6 . seq : :::::::::::: 

CNCAAGCTTGCGGATGTTACCCCTGACAGCCTGAACTATGTCNAAACACACGGCACCGGAACGGTGTTGGGGGACCCC 
ATCGANTTCGAGTCGCTGGCGGCCACTTATGGCCTGGGTAAAGGCCAGGGCNANAGCCCGTGCGCATTGGGGTCGGTC 
AAAACCAACATCGGCC^CCTGGAGGCGGCCGCCGGTGTGGCTGGATNCAT 

CACATTCCCCGCAACTTGCACTTCACCCGGTGGAACCCGGCCATCNACGCGTCGGCNACGCGGCTGTTCGTGCCNACC 
NAAAACCCCCCGTGGCCGGCGGC { g EQ |Q NQ ^ 

:::::::::::: : Rv34 0T7 . seq: :::::::::::: 

GGAACCGGTAACCAGATCAGCTCGTCGACCTCACTGCCGGGGGTGAATTCCCCACCGGTGCTCCGCGCTGCCCAGTAG 
TGCACCTTCTTGACGCCTCGAAAAGGGGAGTCGGTCGGGTAGGTCACCGTCAGGAGCCGCCTACCCAGGTTGGCGCNA 
TAGCCGGTCTCCTCGAGTATCTCCCGCACCGCCCCCACCGGTGCGGTCTCACCCANATCCACTTTGCCCTTGGGCAGC 
GACCAGTCGTCGTANCNGGGGCGGTGAATGACAACGATCTCGACCGGCCCTTCCN (SEQ ID NO 445) 

Clone Rv341 

:::::::::::: :Rv341SP6.seq: :::::::::::: 

TACTC^AGCTTCAGAACAGGCCTGTTGTGGGCNCACCCGGCTCGCCGAGTTCTGCAC^CACCGCCTCAAGTGCGGCCC 
GCACCGCCGGCATCTCCCGGTCACGCAGGGCCGCGGCCCGCGCCGCAGCGACGGCGTGTTCGCGCAGTTCGCCGTCAA 
TGATGCTGACCTGATCGGCCACCCGGGCGTTCTCGGCGTCGTCGCGTTCACTAATCGCGGTGCTCAGCAGCGTCTCGA 
CAGCCACCACCCGAGTGGCGACCAGCTGC (SEQ ID NO. 446) 

:::::::::::: : Rv341T7 . seq: :::::::::::: 

TAATGTCTTGCCAACGTCACCACAATCGCGATGAATTCAATCATGCCGCCCAGGGCGGCCAACCCAATGGTGGCCGCG 
AGCGGCAGCTCGATCGCAGCGCGGAGGTTGCCGGCCGCC&GTTGATTCACGAACAGG 
ATAGTGACGAAGGC^GACCTATATCTGCCGTCGGAAGAAGAATCGAGTAGCX 
TCCGCGATGTTGATGAGCGTCGCCGGTTGTGGCGGCGGTGGCGGC /r>l 

(SEQ ID NO. 447) 

Clone Rv34 3 

:::::::::::*• R v 343SP6*seq* : • * * :** • : : : : 

TACTCAAGCTTTCGTCAGTTCATCGCGCCAGC^GACCAACAAGAGCATCGGGACATACGGAGTCAACTACCC^ 

CGGTGATTTCTTGGCCGCCGCTGACGGCGCGAACGACGCCAGCGACCACATTCAGCANATGGCC7VGCGCGTGCCGGG 

CACGAGGTTGGTGCTCGGCGGCTACTCCCAGGGTGCGGCCGTGATCGAC^ 

CGGGTTCACGCAGCCGTTGCCGCCCGCAGCGGANNATCACATCGCCGCGATCGCCCTGTTC ^ Q ^ NQ 44 gj 
:::::::::::: : Rv343T7 . seq: :::::::::::: 

CCACCCGTGTAATTTGGGATGGGCNAAAAGGCNAAGCACCGCGTGGCCACGAACGCCGGGAGGGACAATCTCGGGCGG 
CTAGGGCTTCTCGCGGGAAGGCCCGAACGTACGGCGTTTCAACAOGTCGCGTCGCCCTCC^ACCGCGAACATTCGGGG 
ATGGCAGCAACCTGGTAGCACCCTGGCCGGGCGATGATCTGCAGCGTCGCCGCGGGTAGTCGCCGC<XGGGCGGCTAC 
AGTCTGAAACGCGATGACCATCGATGTGTGGATGCAGCATCCGACG {SEQ ID NO 449) 
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Clone Rv34 4 



:::::::::::: :Rv344SP6.seq: :::::::::••• 

TCAAGCTTTAGCTGCCCGAATCCGTCANCCCGATGCNCCCAGATCGGGGCTTCGCANATAAAGCACNAACAGGCGGGr 
AAAACGTCNATCTCGGAGCCGGAAGGGCAATCANCCGACCGTCNACAAACGACACCGGCGANACCACITAGG^ 

?c?C^CG7sEQ^NO^50r GCGTTGGGGTGCCTGCGGAATGTGACNAAACGGAGCCGGACCCN 

:::::::::::: :Rv344T7.seq: :::::::::::• 

CCGGGGCCACTCCGCACAATCNGTACCNNACCAANATCTACACCATCGAATACGACGGCGTCGCCGANTTTCCGCGGT 
ACCCGCTCAACTTTGTGTC^CCCTCAACGCCA^ 

CGGAACAAATNGACGCNTCGGTTCCGCTGACCAATACGGTCGGTCCC ,rv i^ICCTGACGC 

(ofcQ ID NO. 451) 

Clone Rv346 

:::::::::::: :Rv346SP6.seq: : 

N CT GGCCTTTGGTCCACACTAANACAATACTCAAGCTTCCGGCCGCAG^ 

atcccgagccgatagctggcgggctcggctggtggccagcggcgc^ 

acc^ccggcggccgtcggccgtcgtc^cctgctcganatctc^gcatccgc^gccggtgtgatcgc^t^SSg 

TNGTGGGTCNCCGCCCGAGCCCGGCAAAGGCCGGCCCGACACAACCCCGGAAC {SEQ |d N0 
:::::::::::: : Rv346T7 . seq : :::::::::::; 

CATCTGCCCACCACACGGACCGCGGTGCGGACGCGGCTGACGCGCCTGGTGGTCAGCATCGTGGCCGGTCTGCTGTTG 

tatgcc^gcttcccgccgcgc^ctgctggtgg(^ggcggt<^ttgcgctcgcattgctggcctSctgct^^ 

CGCGCGACGACACCGGTGGGTGGGCTGGGCTACGGCCTGCTATTCGGCCTGGTGTTCTACGTCTCGTTGTTGCCrTrr 
ATCGGCGAGCTGGTGGGCCCCGGGCCCTGGTTGGCACT (SEQ , D NQ 453) v> i v-l CbTTGTTGCCGTGG 



ACCACTTTGGAATTGGACCTTGATGTCACGGCCCATCGACGGCGACGGCACCTGCAGG 
CCGGGAAAATGCCCCCGCGGTCNCCGTGCCACCGACGGCGCCGANCAAACCCGACACT 
GACCACNANTCNACGCGACATACCCGTGACGGCGCCACNAACCCTGTCAACA ^g EQ { 

:::::::::::: : Rv347T7 . seq: :::::::::::: 

CCTCCAACTCGGCGGGGAAGCGACNCCAGCCTACCGAGCTTGGAGTCCANGACGCCAGCGGCGGCGTCGGTCTGCGTC 
GTGGTGCCGCCGGGGTGGCGTTGGCTGGCAACGATCTCCACCCAGCCGGTCGGGTTACCCACGATCTCGGCATANACG 
CGGGCCGAGGCCGGTGCGATACCGTATTGCGTCAATTGGGACGCGGTTGTGCATTCG^CTAGCTCGGTTtSCCACACCC 
GTC^GGGGTTCGACGTTGGCGGGTTCGGCGGGCCCCANCACCGCTGTCACCATGCCCGCCAAGCCGACCTGCGGCGCC 
ACCAACTGCAGCACCANCATGTCGCCGTCGCGCGCCGCGATCACATGG ( S£Q |Q NQ 45g) ^<*-^GCC 



Clone Rv348 




CNtUAOClTWVTTGGTCTGGTTGCATTGGCCAGCTGCGCGAGCCTGGCTCACTTCAACTACGACGACCGCAAAC/ 
GCCGCCTTCGGATCCGAGTTCGGTTGGGTACGCGGCAATGGAGCACCATTTCTCGGTGAATCAGACTATTCCTG/ 
CTTGATCATCCACTCTGCACACGACCTGCGAACCCCGCGCGGCCTTGCCGACCTGGAGCAGCTGGCGCAACGTG1 
CCAGATCCCAGGCGTTGCCATGGTTCGCGGTGTGACCCGGCCAAACGGGGAAAC (SEQ ID NO 457) 



Clone Rv349 



:::::::::::: :Rv349SP6.seq: :::::::::::: 

CAATACTCAAGCTTGACTGGGCCCGCACCTTCGGCK^CACCCACACCGTCAACGCCCGCGAAGTCNACGTCGTCCAGG 
CCATCG<3CGGCCTCACGGATGGATTCGGC^CGGACGTGGTGAT(^CGCCGTCGGCCGACOGGAAACCTACCAGCAGG 
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Clone Rvl60 

:::::::::::: :Rvl60SP6. seq: : : : : 

<*CACCACGGGCGCGGG CTG GC^^ 

^(SEQ ID NO. 121) 

:::::::::::: :Rvl60T7.seq: 

CCT (SEQ ID NO. 122) . . . . w iattt 

Clone Rvl61 

:::::::::::: :Rvl61SP6. seq: : : : . 

:::::::::::: :Rvl61T7.seq: :::::::::::: 

CAAGGAGGTTGTTGTGGTGCTATCGACGGCCTTTAGCCAGATCTTCGGAATC6ACTATCCGATACT 
GGACTTGATCGCCGGCGGTGAGCTGGCTGCCGCNGT {SEQ , D NO 1 24) ■ rccGA ™AGTGTCCGCGCCAAT 

Clone Rvl62 

:::::::::::: :Rvl62SP6.seq: 

tccacgcggtgcggcacatggtggac^ccacaccgcSJgSS 

TCAATGCC(^CCAGGCCGAGGCCGGAAAO\AAAGTATCGCT^ 

tgttgctagtgatctatcgctccg (SEQ , d no a1 1 ^^ ggtcacc ^^ tc ^ c gaacatggtgatcgcagcaa 

::::::::::::: Rvl62T7 . seq : : : : : : 

(SEQ ID NO. 126) 

Clone Rvl63 

:::::::::::: :Rvl63SP6. seq: : : : : : 

CCT (SEQ ID NO. 127) 

:::::::::::: : Rvl63T7.seq: ::::::: 
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cw^TAO^bl-tGGTCCCACGATGACCCAGTACTACT^TCATTCGCACGGi 

CGGTGCCGATCGTGGGGANACCCACTGGCGAACCTGGGTTCAACCAAAI 

CGACCCGGCCTATGGTTATTCGACCTCGCCGCCCAAATGTTG ; /ocrv , 

(ocQ I 



CTGCGAT 
GGCTACGG 

128) 



:::::::::::: : Rvl66T7 . seq: :::::::::::: 
TTTCAGATCTCATTTTTATGACATGACTGGAGATCTGTCTA^ 

CCGGTCGGTCACGCCGCGGTGGTACCGGCTTTGCGGCAGTGCTCGGCCTCGAGTTCGGCGATCGCGCGCGAA<3TGCGT 

TTCGCGCACCAAGATCGCGGCCTAATGGCCGGCGATGACCGCGAT^^ 

AGTGCTGGGCGGCCATCCCCG ( g EQ ]Q NQ ^ 



Clone Rvl67 



....... .... ■ ••^vAUiUi VttlC^i • • < • • . • 

ATACTC^^GCTTCCCGACCAC^^GTTGAACAGCACCGATTTCGGCGAGCACTTCGTCAACTTCCA<K^TGCCCGC^CC 
AAGTATTTCGACAAGTATTTCCGTCGGGCCGCCGCCGCCGGCGCGCGGCAGGTGGTCATCCTGGCGGC<5GGGCTGGAC 
TCCCGCGCGTACCGGCTGCCTTGGCCCGACGGGACCACGGTTTTTGAGCTGGACCGCCCGCAGGTCCTTGATTTCAAG 
CGCGAGGTGCTCGCCAGCCACGGTGCCCAACCGCGCGCCCTGCGCCCGCGA Jt ^^ ir , ^ „ C v 

\ScQ ID NO. loo) 

:::::::::::: : Rvl67T7 . seq: :::::::::::: 
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CGACGCGATCCGTCACCCACTCCTCGATCAGGTCTGCCTCATCGAACGGGCCAACGGTGCTCTTCGAGMTGTG^rr 

(SEQ ID NO. 136) 

Clone Rvl69 

:::::::::::: : Rvl69SP6. seq: :::::::::::: 

TGGTGGGGGGGCAACAGGTGTCTCCGGTGCGGGTGGCGCTGCACC ^WCGGCCGG 

(SEQ ID NO. 137) 

: :Rvl69T7. seq: :::::::::::: 

gggttcttcccagaggtc^gcccggtcgtcatcgcc^cgctctcctcgccgggaccca^cSt 

(SEQ ID NO. 138) 

Clone Rvl6 

:::::::::::: : Rvl6SP6. seq: :::::::::::: 
CACCAAGGCCCC*C*CGTCACCCTGTGACCTCCTGCGCC^ 

gagccggc^gtctggtacgcatcgaac^gagcaaggtgcatgggcggagttgttccgccnctttS 

G ^™^ TTCGAGGTCCGTCGCCGCGTCGGTCGAGTGGCGGT ^CTCCA G GTACTC^^ 
A ^ CG £^TCTANGTGTG^CNA^^ 

^ C ^^^ CTTCNACNCCGTNCTGGCCCCGGCGGCGGCGCTCCCCGGTTCT ^^ 
^^ C ™^ TCNAGCCCGANCNATCCNAGGTCCGTCCAACGCCTCCG ^ G CTCNC^ 

TCCGCACCAAACACATGCCCGACTCCNTGCNCCNATTGCTTGNATCCCT (SEQ ID NO 139) C " 
:::::::::::::: Rvl6T7 .seq ::::::::::: : : 

CCGCTATCGGTCGGTGTGCTTGGCGGCGTCGGTATCAACACCGCCCACGAAATGGGGCACAAGAAGGATTCGCTGGAG 

CGGTGGCTGTCCAAGATCACCCTCGCCO^GACCTGCTACGGGCACTTCTACATCGAGCACAACCGTGGCCAT 

^ GG ^ TC ^ CACCGGAGGACCCGGCGTCGGCGCGG TTCGGCGA<^CGTTGTGG^^ 

™£™^ KGCTCGGCCG ™ TTTGGA ^ 

TATCTGCGC^^CGACGTGCTCAACGCGTGGCTGATGTCGGTGGTGTTGTGGGCTGGGCTGATCGCGGTC^CGGCCCG 
GCGCTGATCCCGTTCGTCATCATCCAGGCAGTCTTCGGCTTCAG /ccr > ln „ n A ^ lw * ceGT CTTCGGCCC6 

(oEQ ID NO. 140) 

Clone Rvl70 

:::::::::::: :Rvl70SP6.seq: :::::::::::: 

ATACTCATGCTTGCCGAAGTTCCGATGGGTCGCGCCGGCGANCCCAGCGAAGTCGCTAGCGTGGCCGTGTTCTTGGCT 
TCGGATCTATCCTCGTACATGACCGGCACCGTGTTGGACGTGACTGGCGGCCGGTTCATATGACACCGAGATCATTGC 

^ GG I CGATCGGCTGGCTG ™™ GGCT ^ 
GGGCGTGCC (SEQ , D NQ 141) 

:::::::::::: :Rvl70T7.seq: :::::::::::: 

GGCGTCAACGGTGTCGGCACCGGCGTCCTGCAGTTGGTAGGCCTGCAGTTTGTGCATCAGGCCGATGCCGCGGCCCTr 

GTGGCCACGCATGTACAGCACCACGCCGCGCCCCTCACGGGCGACCATCGCCAGCGCGGCGTCCAGCTGAGGCCCGCA 

ATCGCAGCGGCGTGACCCAAACACATCGCCGGTCAAGCACTCCGAATGCACCCGGACCAGCACGTC<;TCACCGTC<;GC 

GTTGGGCCCGGCGATCTCGCCGCGGACCAGCGCGACATGTTCCACGTCCTCGTAGATGCTGGTGTAGCCGATGGCGCG 
AATCTCCCATGACGAGTCGGAATCCGCGCCTCGGCG (SEQ ID NO 142) 
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Clone Rvl71 

::::::::::::: Rvl71SP6. seq: :::::::::::: 

ATACTCAAGCTTCGGCCTCGCTGCAGGAGTGGGAGCCGCAGGGCTGGAAATCCGAAAAACGAGCCGGTGATCGCACTr 
TCGCCGATCGGGGCCGCACCTGGTTGGTGTTACCGATGAATCCGCACCC^ 

tccttggcgtcgactcttgtggc^gccaccc^ggttcgt^^ 

S T G c£S^ 

::::::::::::: Rvl71T7 . seq: :::::::::::: 

ATGCGTCACCCCGATGCGCCCA(5ATCGGGGCTTCGCAAATAAA<3CACGAACAGGCGGGCAAA^ 

CGGAAGGGCAATCAGCCGACCGTC<^C(^CGACACCGGCGATAACCACTTAGGCGTTGAACGGC^ 

ACGCCTCCGTTGATAAGGCTTTCGGTCTCTTCCCCGGTCATCCCAAGCACCTTGCGGCAAATTTGAACGCTTTCCTGT 
CCGGGCACCGGCCCCGGGCTTTGGGGTCCNTCCGA (SEQ ID NO. 1 44) 1 1 CCT <»T 

Clone-Jtvl72 

: : :.: :Rvl72SP6.seq: : : : 



GC 



CCCTATCCAGCACGGGCCGCGGCGCTCCGCNCCAGCCGGCGACGGCGTTCATCCCGGAGATCGCCTCGCTAGCGCTi 
GGTGCGCCGCGGTCAGCATGGGCGCCGTGGGGCCGATGACCACCGGGGCGT (SEQ ID NO. 145) 

:::::::::::: :Rvl72T7.seq: :::::::::::: 

TTCGGCGGGTCTGTAGATTGCGGTCGGCCACCCCACAGGCACTCATGAACCGCAGCCCACGATCGATCTCGGTCG 

(SEQ ID NO. 146) 

Clone Rvl73 

:::::::::::: :Rvl73SP6.seq: :::::::::::: 

GCGCACCATCGCCAGTAGGTGCCCGTGGTCGGGCGCGTCGAGCCACCCGAGCGGAAACGCGAGTCCGAACAGCAACAG 
^^^^C^GG^ 

gcgcgacc (SEQ ID NO. 147) 

::::::::::::: Rvl73T7 . seq ::::::::::::: 

CATCGTCGAACTTCGGTCCGGGTTGNTAGNACCGCAGCACCAAACGCACCCACCGACCCCCACGCTTCACGCCAACCr 
TTTAGTTCATTGGCGTGAACAGC^GCGTAGCCGGTTGCCCCGATATATGTGGAAAAATCGTTCGGACGTACAAAAAAA 
GTTCCTGACGCTGGCGTCyVACTCGAAACTGCCTCGGAAGTC^VATGATGATCCATCAGTCAATATTAAAGTCG^^^^^ 

{SEQ ID NO. 148) 

Clone Rvl74 

:::::::::::: :Rvl74SP6.seq: :::::::: : : : : 

ATACTCT^GCTTGTCTGCTGCCTCAGCGTATGC^TCCAACAGCGCATCGCGATC^CGATCAGGCGCGCCGATTTCGG 
GCCGCGGGC^GTGGCACTGGCCAGATGGCCGTTTTTTTCGAGAAACTTCAACGCCTGAGCGCTGCTTCCC^TCGAGAr 
ACCGGTGGCCTCTAC^ACCGATGCGAGAGTTGGACCGGCGATGTTCGCCAGCAGCGCTTCAC^ 

gcgg (SEQ ID NO. 149) 

:::::::::::: :Rvl74T7.seq: :::::::::::; 

ttgtccaggcggggaatcgggcagggagacgacaccttcgttcggttcgatcgtcgcgaacgggtagttggccgcgac 

cacgttgtttcgggtcagcgcgttgaaaagtgtcgacttgccgacgttgggcaggcccacgatccccaggctcaagct 
cacaga (SEQ ID NO. 150) 

Clone Rvl75 

:::::::::::: :Rvl75SP6.seq: :::::::::::: 

atactcatgcttggcgcctgggtggcagcccacctgcccaccacacggaccgcggtgcggacgcggctgacgcgcctg 
gtggtc^gcatcgtggccggtctgctgttgtatgci^cttcccgccgcgc^ctgctggtgggc^ggtggttgcg 
ctcgcattgctggcctgggtgctgacccnccgcncnacaacaccggtgggtgggctgggctacggcctgctattcggc 
ctggtgttctacgtctcgttgttgccgtggatcggcgagctggtgggccccgggccctggttggcactggcgacgacg 

TNCGCGCTGTTCCCCGGCATCTTCGGTCTGTTCGCCGTCGTGGTACCCTGTTGCCGGGTTGGCCC^SEQ ID NO 151) 
:::::::::::: :Rvl75T7 .seq: 

CGCCAATTCACGATATC<HTAACCGATATCCCGAGCC<^TAGCTGGCGGGCT(^GGTG^TGGCCAGCGGCGCTGCGAC 
GAAAGGTGTGACCGTCATGAAACAGACACCACCGGCGGCCGTCGGCCGTCGTCACCTGCTCi^GA^^ 
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AGCCGGTGTGATCGCGCTTTCGGCGTGTAGTGGGTCGCCGCCCGACCCCG<5CAAAGGCCGGCCCGACACAACCCCGGA 
ACAGGAAGTCCCGGTCACCGCGCCCGAAGNACTTGATGCGCGAACNCGGAGTGCTCCAAACGCATCCTGCTGAT 

(SEQ ID NO. 152) 

Clone Rvl76 

:::::::::::: : Rvl76SP6. seq: :::::::::::: 

ATACTCAAGCTTGGGCACTGACTTCGGTACCCCCTCCGCCTTTGGCCA<3CAGCAGCCACAGCGCGGTTCGCGGACCGA 
ACGTGGACATC^ATAGCCCGGAATCGGTGTGTGC^VAGTTGGTAAACGGTGTTGATC^ 
TAGTCTTGGGCCCCACACCCCACAGTGCnTCGACGGTACGGTCACCCATGAT^ 
GATAAATGCCAGCTGGTTTCGCCAACCCGGTAGCGATCTTGGCGCG 

ACAGCCCGGTTTGCGACAAAATGACTTTTCGGATCTCTTCGGCGACTTCGATGGGGTTCTCGGGA(SEQ ID NO 153) 
::::::::::::: Rvl76T7 .seq: :::::::::::: 

AAAGTCCTGTGCCGGTTCGCTAAACACCCGGCGGACACTCAGACGGTGCTGGTGGTGCGGCATGGCACCGCGGGCAGC 
AAAGCGCACTTCTCCGGGGGACGACAGCAAGCGACCGCTAGACAAGAGGGGTCGTGCGCAGGCAG 

CAGCTGCTGGCCHTCGGCGCCACCGATGTTTATGCCGCCGA : . 
GCGGAACTGAACGTGACCATACACA (SEQ ID NO 154) 

Clone Rvl77 

:::::::::::: : Rv] 77SP6. seq: :::::::::::: 

ATACTCAAGCTTGGGTTCCACGCCCGCGCAGCCACGCCGTCACCTTTCCACGAGACCTCACCTGCCGATCCGAAATGG 
7VATCGGCCGTGACGGAATTGGCGCACCGAACACCCAACGAGGTGGTGGCTTCGTCGCGAACCGTCACCCGAGTCGCGG 
CCACCGTGCGCACGGCGACGTTCTACACCCGC^CCAAGATCCGAAAGCTGCAAGCTCCCAGCACCGATCCCGACGTCA 
TCACCGCTGCCGCCCGGCACGTCCTTGACCTATTCGAGCTGGATCGGCCCGTCCGGTTGCTGGGAGTGCGGTTAGAAC 
TGGCCTAGAACCGGCGGGCACACCGCNCCTGGGCGGGGCGAATTCTTGACCGCNCCGGCC (SEQ \Q fjQ -jggj 

:::::::::::: : Rvl77T7 . seq: :::::::::::: 

CGCGGTTGGCGTAGTTGGACGGGTCGCCCTCCGAGGCCAATGATGACGATGACCACGCCGATCACGATGGCCACCGAG 
AGGGACAACAACAGAAAGCTGACGAATCCCTCCTTGGCGGCCGGGGCTTTGTGGTCGCCGGTCGCGATGGGCGCGAAT 
TTACGGCCCGCTCCCCCAGGCCGCCGCGAAGCAGGGTCCCCAGCCAGTTGGCGTAGGCGGAATTAACGATCAGCGCCA 
CCGCGATAACCTGCCATGCCTCGGGCATATCGATGTGCGGCCAGAACAGGCCGAAC (SEQ ID NO. 156) 

Clone Rvl78 

:::::::::::: : Rvl78SP6- seq: :::::::::::: 

CC^LACAAGAGCATCGGGACATACGGAGTCAACTACCCGGCCAACGGTGATTTCTTGGCCGCCGCTGACGGCGCGAACG 
ACGCCAGCGACCACATTCAGCAGATGGCCAGCGCGTGCCGGGCCACGAGGTTGGTGCTCGGCGGCTACTCCCAGGGTG 
CGGCCGTGATCGACATCGTCACCGCCGCACCACTGCCCGGCCTCGGGTTCACGCAGCCGTTGCCGCCCGCAGCGGACG 
ATCACATCGCCGCGATCGCCCTGTTCGGGAATCCCTCGGGCCGCGCTGGCGGGCTGATGAGCGCCCTGACCCCTCAAT 
TCGGGTCCAAGACCATCANCCTCTGCAACAACGGCGACCCGATTTGTTCNGACGGCAACCGGTGGCGAGCGCACCTAG 
GCTACGTGCCCGGGATGACCAACCAGGCGGCGCGTTTCGTCGCGAGCAGGATCTAACCGCGAGCCGCCCATAGATTCC 

cg (SEQ ID NO. 157) 

::::::::::::: Rvl7 8T7 .seq::::::::::::: 

taanacccgtgtaatttgggatgggcaaaaaggcgaagcaccgcgtggccacg^ 

ggctagggcttctcgcgggaaggcccgaacgtacggcgtttcaacacgtcgcgtcnccctccgaccgcgaacattcgg 
ggatggcagcaacctggtagcnccctggccgggcgatgatctgcagcgtcgccgcgggtagtc<x:cgcccgggc<;gct 
acagtctgaaacgcgatgaccatcgatgtgtggatgcagc^tcq^cgcaac^^ 

tcgctgcgccggtggaccggtgggtctatcccggagaccgacntcccgatcgaagcgaccgtctcctccatggacgcc 
ggcggcgtcaccctgggtttgctcaccgcctggcgtggccccaa (seq id no. 158) 

Clone Rvl79 

::::::::::: :: Rvl79SP6. seq: :::::::::::: 

gtccgcaaaagactcagc<5gccgactttgctcgcagctggcggtaccgcgccaccgattcgatcccgtggtcgcggaa 
gaatgcctcccgaaatcgcacggccgactccagttcggcgagcatccgcgatgccagctgcggctgcgccctgccggc 
cacggcaccc^c^tgcggcagttcgtcc^cctgggccagcgccccgccgccg^ 
gcccgc^tcgtgggtagcagccaacgc<^tgatc^gcgtc<:gc^^ 

gaccgcgacattgcctgcggccccggacaagtcgatcgtcagcggcacccn (SEQ ID NO. 159) 
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::::::::::::: Rvl79T7 . seq: :::::::::::: 

CGTGGCCACGAACGCCGGGAGGGACANTCTCGGGCGGCTAGGGCTTCTCGCGGGAAGGCCCGAACGTACGGCGTTTCA 
ACACGTCGCGTCGCCCTCCGACCGCGAACATTCGGGGATGGCAGCAACCTGGCAGCTACCTGGCCGGGCGATGATCTr 

cagcgtcgccgcgggtagtcgccgcccgggcggctacagtctgaaacgcgatgaccatcgatgtgtggatStSJc 

CGACGCAACGGTTCCTAC^CGGCGATATGTTCNCCTCGC^^^ „ 

(otQ ID NO. 160) 

Clone Rvl7 

:::::::::::: :Rvl7SP6.seq: ::::::: : : : : : 

ATACTCAAGCTTTGCGGCGGGCGCCGAAATGTGAACGCACCAAACCCGCCCGCTGCGGGTCGGCGGGCCACTCGACCT 

cc^tttcgccgccgt^ccatccagcccgacggcagttgggcacccggccccccggtcgcggcataactgS^ 

CGCCGTCATAAAGCTCGAAGAGCACCGAAACCGACTCCACCACCGGCCGG 

cataccgggaaaacgtcggtgtcccatcgggtttcgg™^ 

TCGCGGCCT<^GCGCAGCTACNCATCCTGACGATCAT^^ 

catcgcccggttgcgcgcaccgcgacgcccgtacagccgcgcgcac (seq , D N0 161) ^^^ccgcacg 

: : :":':T^vi7T7rseq-: r: : : : : t:': : ! : . " ,: *st ««».rAe»- •-■ .v 

AGCTTGCCGG(^CTGCGGAACAGAAGCGGCGGTTCCTACCGCGGTGTGCGGCCGGCGCGATATCGGCCTTTTTACTAA 

ccgaacccgatgtgggctccgatccggcgcgcatggcatcgacggcgacgccgatcgat<^cggcca<^cttacgagc 

TTGAGGGTGTGAAGTTGTGGACCACCAACGGTGTGGTAGCGGACCTGCTAGTGGTTATGGCGCGGGTACCGCGCAGTr 

aagggc^ccgagggggaatcagcgcctttgtcgtcgaggctgattcgcccgggatcaccgtggagcggc^Sacaagt 

TCATGGGACTGCGTGGCATCNAAAACGGCGTGACCCGGCTTCATCGCGTCNGGGTGCCCAAAGACAACTTGATCGGCA 

(SEQ ID NO. 162) 

Clone Rvl80 

::::::::::::: :Rvl80SP6.seq: :::::::::::: 

CTCAAGCTTGGCGATGCGGGCTGGCCAAAACTGGCCGGGCGGGGGTTGGCTTGTTCAATCAAGGGTGGGTTGCCG 
:::::::::::::Rvl80T7.seq::::::::::::: (SEQ ID NO. 163) 

CCGAAGGCCCGTTCCCGGGCGTTCAGCAAGCGATCGTCGGTTGGCCCACTGCGGGTCGAATCTTGCGGCCGCGCCGGT 
CGTGGAACGCCCAGGTCACCCGGCGGCGTACC (SEQ ID NO. 164) «">v»«-^w.CGGT 

Clone Rvl81 

::::::::::::: Rvl81SP6. seq: :::::::::::: 

ATACTCAAGCTTTTTTCTGCTCATGAAGGTTAGATGCCTGCTGCTTAAGTAATTCCTCTTTATCTGTAAAGGCTTTTT 
GAAGTGCATCACCTGACCGGGCAAATAGTTCACCGGGGTGAGAAAAAAGAGCAACAACTGATTTAGGCAATTTGGCGG 
TGTTGATACAGCGGGTAATAATCTTACGTGAAATATTTTCCGCATCAGCCAGCGCAGAAATATTTCCAGCAAATTCAT 
TCTGCAATCGGCTTGCATAACGCTGACCACGTTCATAAGC^CTTGTTGGGCGATAATCGTTACCCAATCTGGATAATG 
CAGCCATCTGCTC^TCATCCAGCTCGCC^AACCAGAAGACGATAATCACTTTCGGTAAGTGCAGCAGCTTTACGAj^^r 
GACTCCCATCGGCAATTTCTATGACACCAGATACTCTTCGACCGAAC-GCCGGTGTCTGTTGACCA ( SEQ , D NO 1 65) 

Clone Rvl82 

:::::::::::: :Rvl82SP6.seq: :::::::::::: 
CTCAAGCTTGGTGCCC^CATGGCCGGGCTGGAGCCaSCG^ 

GACTACGTTCGCCTCAATCAGCTCAAACGTCACCCCCGTGGCGTGCTGCGCAGCATGAAGGTCGGCGCCCGCACGATG 
TGGGCGAAGGCAACAGGTAAAAACCTGGTCGGCATGGGTCGAGCCCTC^TTGGGCCGTTGCGGATCGGGTTGCACCGr 
GCCGGAGTGCCGGTCGAACTCAACACCGCCTTCACCGATCTTTTC<5TCAAAAATGGCGTCGTGTCC©GGGTATAC 
:::::::::::::Rvl82T7. S eq::::::;::::: : <SEQ ID NO. 166) 

CCGAAGCGTGGGAAATCCTGACCGAATACCGCGACCTGCTGGACACTTTGGCCGGCGAGCTGCT-GGAAAAGGAGAOCC 
TGCACCGACCCGAGCTGGAAAGCATCTTCGCTGACGTCTAAAAGCGGCCGCGGCTCACCATGTTCGAGGACTTCGGTG 
GCCGGATCCCGTCGGACAAACCGCCCATCAAGACACCCGGGGGAGATCGCGATCGAAACGCGGCGAAACTTGGGCC 

o ,«,en £ (SEQ ID NO. 167) 

:::::::::::: :Rvl83SP6.seq: :::::::;::: : 

CGACTCGACAAGCATTCTTGACAGTTGTTTTGGCTCGGCATGGTTAGCCAAGGTTCTGCGGTCCCACCAGATCATCTT 
GGTCCGGTAGCGCTCGTCCGGGTATGCTGCCGCCGGGATTCTC<K:TGCTATTACTCCCCCCGAAAAACGCCACCGGTC 
<^GCGCGTGGGCCGCCGCGGTCCCCATCACAAACT<;AACCCC<^C^GGGGACATGCTTAGCGGTAGGGC«CGCGCCA 
AGGCGGCAGCAATCGCATCACTGCGCTGCGCGTCACTATTAACCCACCCGGACTTCACTTCCACGACCCCGAATGGCG 
CCCGGTCATTGATCATCTTGCGCACTGCGGATAATCCGGGATTGCCAGCCCATTCGACTACCGCATGC^AGTCATCGG 
CTGACCGCAGCGGTCCGATTACCCGAGCGCCCCGANTACATCTCCTCC^TATCAATGGGCGCAA (SEQ ID NO WQ) 
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Clone Rvl83 

::::::::::::: Rvl83T7.seq: :::::::::::: 

GCGGTNTAGCTTCCCGTCGTACCGGCGACCGCCAGCCGAGAAGCTCGTTTTCCCAGTGTTGCTGGGGATTCTCACGCT 
GCTGCTGAGTGCGTGCCAGACCGCTTCCGCTTCGGGTTACAACGAGCCGCGGGGCTACGATCGTGCGACGCTGAAGTT 
GGTGTTCTCCATGGACTTGGGGATGTGCCTGAACCGGTTCACCTACGACTCCAAGCTGGCGCCGTCTCGTCCGCAGGT 
CGTTGCTTGCGATAGCCGGGAGGCCCGGATCCGCAATGACGGATTCCATGCCAACGCTCCGAGTTGCATGCGGATCGA 
CTACGAATTGATC^CCCTVGTUVCCATCGGGCGTATTACTGCCTGAAGTACCTGGTGCGGGTCGGATACTGCTATCCGGC 
GGTGACGACCCCCGGCAAGCCGCCATCCGTGCTGCTGT (SEQ ID NO 169) 

Clone Rvl84 

:::::::::::: : Rvl84SP6. seq: :::::::::::: 
CTCAAGCTTGGGCGTGACGGCCACCGGGGCC^CTCCGCACAATCTGTAC^ 

CGGCGTCGCCGACTTTCCGCGGTACCCGCTCAACTTTGTGTCGACCCTCAACGCCATTGCCGGCACCTACTACGTGCA 
CTCCAACTACTTC^TCCTGACGCCGGAACTVAATT^^ 

CCAGTACTACATCATTCGCACGGAGAACCTGCCGCTGCTAAAGCCACTGCQATCGGTGCCGATCGTC 
GGCGiAACCTGGTTCAACCAAACTTGAAGGTGATTGTTAACCTGGGCT^ 

:::::::::::::Rvl84T7.se q ::::::::::::: <SEQ ID NO. 170) 

CGGGTGTCATTGGCCACCGGCGGCGGCTGTCCGGGAAATGGCGGGTCCCCGGTGGTTTTGCTGAGGAGTGCTGAACCG 
TAGTCGAAGTGGGCGGCGTCAGACTCCACCCAGCCAGCAGGCAGCGCGAAGCTGAATCCTCCAACCGGGTTGTCGATC 
CGGACAGGTTGGGGTGCGTTTGGGGCAATGACAGGTGGCGGCGGTGCGTTCGGGTCGGCCGGCGGAGGTGCTGCGTTG 
GGATCGCCCGGCTGGGCATTCGGCGTGTTGGCGGCGGCCGGTGGTGGGGGGGCAACANGTGTCGCCGGTGCGGGTGGC 

gctgca (SEQ ID NO. 171) 
Clone Rvl85 



^C^C^i^T^UUAUbCATGTACAGCACC^^ 

GAGGCCCGCAATCGCAGCGGCGTGACCCAAACACATCGCCGGTCAAGCACTCCGAATGCACCCGGACCAGCACGTCGT 
C^CCGTCGGCGTTGGGCCCGGCGATCTCGCCGCGGACC^GCGCGACATGTTCCACGTCCTCGTAGATGCTGGTGTAGC 
CGATGGCGCGAAACTCCCCATGACGAGTCGGAATCCGCGCCTCGGCGACCCGCTCAATGTGCTTCTCGTGCTTGCGCC 
GCCATTCGATCAAGTCAGCAATGGTGATCAGCGCCAGACCGTGCTCNTCGGCG (SEQ ID NO 172) 



:::::::::::: : Rvl85SP6. seq: :::::::::::: 

NCTTGATATTGGCGTCAACGGTGTCGGCACCGGCGTCCTGCAGTTGGTAGGCCTGCAGTTTGTGCATCAGGCCGATGC 
CGCGGCCCTCGTGGCCACGCATGTACAGCACCACGCCGCGCCCCTCACGGGCGACCATCGCCAGCGCGGCGTCCAGCT 
GAGGCCCGCAATCGCAGCGGCGTGACCCAAACAGATCGCCGGTCAAGCACT^^ 
TGGGCCCGGCGAT 
\CTCCCCATGACC 
\GTCAG CAAT GG1 

:::::::::::: :Rvl85T7.seq: :::::::::::: 

CATAAGGGCCGGCGTACCCGGTACCGGCCGCGGGCCTACCACGTGCCGGAACTGGAAGCGCAGTAAGCCCTCAACGCG 

CCACCGCTTTGGCCCGCGCGCCCGGCGTAGGCGCATCGGCGGTGGCCGTGGGGCGGCGCACTGCGACCTCACCAGCGG 

CTTTCGAGCTTTGTTCGATCAACCGGCC^GCATGGTCGAGGATGCATTCGAGACCATATTCGAAATTGGTTTCATCGG 

GGGCCCCGATCCGATGCCCCCTCCCAGTTGCGTGAGCAAGCAGCGGAGTCGTCGCGGGATCGATGGCCACGGGGTGTT 

CAATGGCGGATGGTCCGCTGCCCGCCGACTGGCTCTTGCGGGAGAGCCGATCT^ 

CCGAAACCGCCGAGTAGATGTCGAAAGCGT (SEQ ID NO 173) 

Clone Rvl86 

:::::::::::: :Rvl86SP6.seq: 

CGTCCTTTTCCCC^GATAGAAAGGC^GGAGAGTGTCTT^ 

TTGAGGCTGTTCCCTGGGGGTCGTTACCTTCCACNAGCAAAACACGTAGCCCCTTCAGAGCCNNATCCTGAGCAANAT 

GAAC^GAAACTGAGGTTTTGTAAACGCC^CCTTTATGGGC^^ 

GTCGC^TCGCGTAC(^ACAC^T(^CGC^T^^ 

CTCGAATTTCCATATCCGGGTGCG (SEQ ID NO 174) 

Clone Rvl87 

::::::::::::: Rvl87SP6. seq: :::::::::::: 

CTCAAGCTTCATGTCCGTACGGCTCGGGTACGCTTCCGTCGCAGTGTGCGAGTGATAAATGACGACCGGGACCTCGTC 
GGCATCTTCCATAGCCCGCCACACCTTCAGTTGCTCACCGGAATCCAACCGGTAGAAGGTCGGCGAGCGCTCGGCATT 
GGTCATCGGGATATGCCGCTCGGGACGGTCAGAGCCCTCGGGTCCGGCCAGCACTCCGCAGGCTTCGTCGGGGTGGTC 
GCGACACGCATGGGCCACCATCGCATTCAC (SEQ ID NO 175) 
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::::::::::::: Rvl 87T7 . seq I:::::::::::: 

NCGCCGCC^GCCACCACGCGCGGGTCGGGCGCCGGGCCCGGGCCGCCAGGCTGCTCCGCTCGGTGATGGCACGCCACC 

GCGACACCACCCGGCTGCGCTACGTCGAGCCATACCGGGCGGAGCTACATCGGCTCGGCCGCCCAGTGTTCGGGCCCT 

CTTTCGAGGTCGAGGTCGATACCGATTTGCGCATCCGCAGCCGCACCCTGGACGACAGAACCGTGCCCTACGANTGCT 

TGTCGGGCGGGGCCAAAGAACAGCTTGGCATCCTGGCGCGATTGGCCGGCGCGGCGCTGGTCTCCAAAGAAGACGCCC 
TTCCGGTGCTGAT (SEQ |D NQ ^ 

Clone Rvl 8 8 

::::::::::: : ; Rvl88SP6. seq: :::::::::::: 

CGCCACGTTCATGGGCAACAACCCCGATCACCGGTGGAAATACGTCTTCAGC^ 

CACGCATATGATTAATTCGTCCAATTGTATAACCT^ACACGTTGCTCAACCCGTCCTCGAATTTCCATATCCGGGTGCG 
GTAGTCGCCCTGCTTTCTCGGCATCTCTGATAGCCTGAGAAGAAACCCCAACTAAATCCGCTGCTTCNCCTATTCTCC 
AGCGCCGGG (S EQ ID NO. 1 77) 



CGGGCGCTAACAGGTTCCAGCCCCCCACCAGTGCCGCTCGAACATGCGGTGCAACCCATTCGCAGGCCG 

L»^A^L>Va/v^\GCACCGCGGAAGCCGCAAAGGGCTGCAGTTCCGCGCCCAATAGTGTCGTCCGCAACCAGATGCGCTCGA 

AAACCGCGCCGGCAGTCAGCGC^CCCGACGCGAGGTCGAGAGACGTCGTCAGCGCGCCCACATGGGGTGCCAATCGGC 

ACGGCAGGTAGGCCGCGCGCAACCCGAACGCGTGGTGCATGCCCACGGTCCGCAGGAGGCGCAGCACCCGCCAATGCC 
GAAGCCCACGAAACATCGGGCGCATCCACGCTTCAACCTC /ecAiniLlA „ m 

(SEQ ID NO. 178) 



Clone Rvl 8 




GGCCCGGGTGTTTTCGCCCCGAACCCGGATCATGGTGAGCGAAAAGGAGATTCGCCTGTTCGATGCTGGGATTCGCCA 
CCGCGAGGCCATCGACCGATTACTCGCCACCGGGGTGCGAGAGGTGCCGCAGTCCCGCTCCGTCGACGTCTCCGACGA 
TCCATCCGGCTTCCGCCGTCGGGTGGCGGTAGCCGTCGATGAAATCGCTGCCGGCCGCTACCACAAGGTGATTCTGTC 
CCGTTGTGTCGAAGTGCCTTTCGCGATCGACTTTCCGTTGACCTACCGGCTGGGGCGTCGGCACAACACCCCGGTGAG 
GTCGTTTTTGTTGCAGTTGGGCGGAATCCGTGCTCTGGGTTACAGCCCGAATCGTCAC ( S EQ ID NO. 179) 

Clone Rvl90 

:::::::::::: : Rvl90SP6. seq: :::::::::::: 
ATACTCAAGCTTTGTCACACCAACTGTTTCCACC^GGCGCT 

CGCC^CCACGCTGGTC^GTGCGCGTTCAGCTCGCTTGCGGCGCTGCAGCAGCCAGTCCGGGAAATAGCrGCCCTGGCG 
CAGCTTGGGGATCGCGACTTCTATGGTTGCGGCACGGGTGTCGAAATCACGGTGGCGGTAGCCGTTGCGCTGATTGGA 
CCGCTCATCGCTGCGTTCGCGGTAGCCCGCCCCGCACAGGGCGTCGGCTTCAGCCCCCATCAAGGCGGCGATGAACGT 
CGAGAGCAGCCCGCGCAGCAGATCCGGGCTCGCCTGTGCGAGTTGGTCAGCCAGAACCTGCTCGGTGT(SEQ ID NO. 180) 

::::::::::::: Rvl90T7 . seq: :::::::::::: 

CCTTAAGCCCCGCAGGGCCCGGC^VCGCGCGGTACCGCCCAGGTCGCCCAACAGATCGTCGATGTTCGCGTCGTCCGCC 
TCGCGCACGTGGTCTGTCACC^GTC^CGTTAACGC^^ 

GCGGGCGACTGCAATGTCATGACACCGACGGCCGCCGATGGGCCCAGGGTCTGGCAGATTCGATCTGTGCGGCCAGTG 
CC^GC^GCGTCGCCTCGT(^TACGGCCGGCCGACGAGTTGAACCGACATGGGCAGGCCGTCGCCGTCGAAGTCCCACG 
GCACCACGGCCGCGGGCTGGCCGGTCAGATTCCAGACTTGAAAGTACGGAACCCGC^ 

AAACTGCACCCCGGCGTTGGTAGGCGCCGATGCGGGACGGGCCGGTCGCGGCGCCTGGCGTCACAACT^GTCGACAT 
CGTCGAAGATCGACTGGATCGGCTGCTCACACCACTCGGCGGCCGCAGGCCGCCATCCGCGGTC ^g EQ ]D NQ 1g1 j 

Clone Rvl91 

:::::::::::: : Rvl91SP6. seq: :::::::::::: 

AGCTTTTTGAGCGTCGCGCGGGGCAGCTTCGCCGGCAATTCTACTAGCGAGAAGTCTGGCCCGATACGGATCTGACCG 

AAGTCGCTGCGGTGCAGCCCACCCTCATTGGCGATGGCGCCGACGATGGCGCCTGGACCGATCTTGTGCCGCTTGCCG 

ACGGCGACGCGGTGGGTGGTCAAGTCCGGTCTACGCTTGGGCCTTTGCGGACGGTCCCGACGCTGGTCGCGGTTGCGC 

CGCGAAAGCGGCGGGTCGGGTGCCATCAGGAATGCCTCACCGCW^GGC^CTGC^^ 

GCCATCGGGAC^TCATGCTCGC^TTCATACTCCTC^ 
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TTGGTGATGGAATCGGCGAACTTGGCCACCCGCTGGGTGTTGACATCCTCGAC^TGGGCAATTGCCCCCCGTAACGT 

ttgccgcct.(seQ ID NO. 182) 

:::::::::::: : Rvl91T7 . seq: 

cggtccgaccctgttcgacggctacctgaatcaacccgatgccaccgccgcggcgttcgacgccgacagctggtaccg 

caccggcgacgtcgcggtggtcgacggcagtgggatgcaccgcatcgtgggacgcgagtcggtcgacttgatcaagtc 

gggtggataccgggtcggcgccggtgaaattgaaacggtgctgctcgggcatccggacgtggcggaggcggcagtcgt 

cggggtgcccgacgatgatctaggccagcggatcgttgcctacgtagtcggctcagcgaatgtcgatgcggacgggct 
tatcaactttgttgcccaacaactttcggtgcac^ 

cgccttggggaaagtgctccagaac^ttgctgtc^gaagctc 

(SEQIDNO. 183) 

Clone Rvl92 

:::::::::::: : Rvl92SP6. seq: 

atactcaagcttgccgaagttccgatgggtcgcqccggcgagcccagcgaagtcgctaccgtgqccgtgttcttggct 
tcggatctatcctcgttc^tgaccggoiccgtgt^ ... 

* cacggtacggcaattcgtcaagaaggaaatctttccc^ 

aatcgtcgatcggctgggtgttattggcttgctcggt^^ 

GGCGTGCCGGCGCATTCGAGCTGGCGGTGCGCGCTGCCCAGCACCGTGATAGGTACTTGACGATGGTdCACGTCGGAC 

gagcgcctccacgtcgctgccgaacggtatgcatggcggctacgattctc (SEQ ID NO 184) 

::::::::::::: Rvl 92T7 .seq::::::::::::: 

cggtgtcggcaccggcgtcctgcagttggtaggcctgcagtttgtgcatcaggccgatgccgcggccctcgtggccac 
gc^tgtacagc^cc^cgccgcgcccctcacgggcgacc^ 

ggcgtgacccaaacacatcgccggtcaagcactccgaatgcacccggaccagcacgtcgtcaccgtcggcgttgggcc 
cggcgatctcgccgcggaccagcgcgacatgttccacgtcctcgtagatgctggtgtagccgatggcgcgaaactccc 
catgacgagtcggaatccgcgcctcggcgacccgctcaatgtgcttct(x3^^ 

caatggtgatc^gcgccagaccgtgctc^tcggcgaaovccgcaattc^tcggtgttgcgccatcgagccctc^ 
tttggctgacgatctcgcaaatcgcccccgcgggttgcagccggcat (seq id no 185) 

Clone Rvl93 

:::::::::::: : Rvl93SP6. seq : :::::::::::: 

ATACTCAAGCTTTGGGTGAAAGCCGATCACCGGAAGCCGCATGATCAGCCACGTTTCGCGCCGCCCGGCATACGGCGG 
CGTACCGATCTCCGCGTCATACACCCGCGGGTAATCGCCGACGGTGCCGGTTCGCGAGCCGAAGGTGACGACGCTGAT 
TGAATCGAGTTCCAGGTCCAGCGGGTGGCGC^GCAACGGCGCGAGCTCAACGACGTCAATCACGTTGTCGCTTTCTAC 
GGTCACCGACCCGGTGACCGTNCTCGCCCGGTGCGCTCGGCCGATAAGTTGCACCGCCACCACCGCGACACCGTCTTG 
CACGCGGACCCACCCCCGGATCCGTTGTTGGCC (SEQ ID NO. 186) 

:::::::::::: : Rvl93T7 . seq: :::::::::::: 

AGCTTGCTGGC^TCCGCTC»GTAGCGCCCCGCGCGTGGCTTCCAGCGCCCGCAGATGCTCCATGAGCCGGCCGGTCG 
AGTCGGCGCCGGCGTTCACCGCCACCCGCCAGGAGCTGGCGGCCAGCTVTCn^CGCCTTCACGCATTGCGCGATC^ 
AGAGAATATACGTCTCMTVTTCGTTGGAGGTCGTCGC^GGC^ 
CTTCGGCGTAGCCCTCC^GCACGTC^GTATCGCTGTGGCGGT^ 

GGTTGGACGNTGTGCGGCGATCAGTCCGGCCAGCTCCGCCTCGGGATCAGCGGC (SEQ ID NO 187) 
Clone Rvl 9 4 

:::::::::::: : Rvl94SP6. seq: :::::::::::: 

ATACTCAAGCTTGCTGCAGCTTCCTATGACTGCTCCCGAAACCT 

ACATCCTTCCCCTGAGACCCGCGGTCGAACC^GCCACGTGTCCATGA^ 

ACGCCAAGTTCGCCGACCGTTAACCTAGTGCTGTTAGCTTCATTTGCTGC<3AGCAAAACAGCTGGTCGGCCGTTAG^ 
ACTGAATTGAAACTCAACCGATTTGGTGCCGCCGTAGGTGTCCT^ 

AACNACNACAATGTGACCGGGGGAGGTGO^CC^CTGGCC^GGCGTCGGCGAAGGT^ 
TCAAAGCCAGTGGGTCGACGCGCAGGCCAACGC (SEQ ID NO 188) 

:::::::::::: : Rvl94T7 . seq : :::::::::::: 

AGCTTGACGCGGAGACGGAC^CATTGCGAACTVTTGATGACAAAATAGAAATC^TTGATGGTTTGAGTCACOVGGCCGA 
TCAAGCCTTCGCCGAGCCAAATTCCAATCAAGAGGCCCAAGCCCGTACCAATCAGCCCGGCAACGAGGGATTCCGTCA 
TTATCAGCCAAAATAACTGCTCTCGGGTTACACCCAAACAGCGCAATATGGCGAAAAACGGTCGCCGT 
TAAATGTCACGGTATTGTAGATTAAAAAGATACCCACCAACAAGGCAATCAAACTGAGAGCGGTTAAATT<^ 
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AAGCGTCCGTCATCTGTTTGACGGTGTCCCGTTGGGTATCCGACGTTTCCATACGCACACCGGCCGGCAGTCTTTGTT 
GGATGCGTGTTGCAGTGGCCTCATCTTTGATGATCAAATCGATGTGGCTCAGTCTTCCGGGCA (SEQ , D N q 1Bg) 



Clone Rvl9S 

Rvl95SP6. seq: 




<^<^TA^T<,CUATCC^GACACTGGCG^ 

TTGAGCATGAGTCGGCGACCGTCGTCATGGTCGACACCCACGACGGAAAGACGCAGATCGCCGTCAAGCATGTGTGC^ 
GCGGATTATCAGGACTGACCTCCTGGCTGACCGGCATGTTTGGTCGCGATGCCTGGCGCCCGGCCGGCGTGGTCGTGG 
TCCGCTCGGATAGCGAGGTCAGCGAATTCNCNTGGCAGCTCCAAAGGGTCCTGCCGGTGCCGGTCTTTGCGCAAACNA 
AGGCN CAGGTTA (SEQ ID NO 190) W 




Clone Rvl96 

:::::::::: Rvl 96SP6. seq: : 




^^^T^^TCTfcCTGGCCCGCAA^ 

TCGCACAGGTTGGCCCACAACCGGCCGCTTGATGCCCGGTCGGCAAGCXC^ 

CTCGGCTCGCGAGTTCCGGGAAGAAGTGGCTCCGCCTGATCACCTACCATCCGCCAGGATCTGCGTGTCTTCACCACG 
CCCGCCAAGGAGGTTGTTGTGGTGCTATCGACCGN (SEQ ID NO 192) 




Clone Rvl 9 

; : : : : :Rvl9SP6.seq 




CAATCGAGTCTAGCGCGGGTAGNTCAGCCCCGATCTCCANGCTCCGCCGAGCCAGGCGC (SEQ ID NO 194) 
: :Rvl9T7.seq: : : 




wuwai i V30V3^^^uu^^i3L»^^x ^^^^^UCaAACTCGACGAGGGGGTCGGAGAAATCGCCAGCACCC 
CGCGACCACCCGCTGTGGGAGATGTACTTCGTTGAGGGGCTTGCCAACCACCGGATCGCGGTGGTTGCC 

(SEQ ID NO. 195) 



Clone Rvl 



:::::::::::: : RvlSP6D2.seq: :::::::::::: , 

CCGAGCAGTTGGGAATCGCTCTGCANCAAACCAATATTCTGCGCGACGTCGCGCGACGAGCTGGACCGATTAGGCGTA 
CGCCTCCGNCTGGACGACACCGGGGCACTCGATGACCCCGACGCCTACGCTCGCAGGATATTGTTCGCCGGACCCCTC 

tctag (SEQ ID NO. 196) 

::::::::::::: RvlT7 . seq ::::::::::::: 
TATATAATACTOVAGCTTGCCGACGCCAACGCT^^ 
CCC(^CACGT<^GCCTGTGAC<n<:CTGCACCGCGACT^^ 

ATCGCTCAATCTGTAGTCCGCGTTGTCCCGCGAGGGCCATGTGGATGGGGGGAAX3GATCCGTGGCGTCCGGGATCACC 
ATGGGG (SEQ ID NO. 1 97) 
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Clone Rv201 

:::::::::::: : Rv201SP6 . seq: 

ATACTCAAGCTTGCCGAAGTTCCGATGGGTCGCGCCGGCGAGCCCAACCAAATCGCTAGCGTGGCCGTGTTCTTGGCT 
TCGGATCTATCCTCGTACATGACCGGCACCGTGTTGGACGTGACTGGCGGCCGGTTCATATGACACCGAGATCATTGC 
CACGGTACGGAAATTCGTCCAGAAGGAAATCTTTCCCAATGCACCGGCCCTCGAACGTGGC^ACAGCTACCCGCAAGA 
AATCGTCAATCGGCTGGGTGTTATTGGCTTGCTCGGTCGCCGGCTGCGAGGGTTTCTACACCACCGAGTTCATTCTCG 
GGCGTGCCGGCGCATTCGAACTGGCGGTGCGCGCTG (SEQ ID NO 198) 

::::::::::::: Rv201T7 . seq: :::::::::::: 

GCACCGGCGTCCTGCAGTTGGTAGGCCTGCAGTTTGTGCATCAGGCCGATGCCGCGGCCCTCGTGGCCACGCATGTAC 

AGCACCACGCCGCGCCCCTCACGGGCGACCATCGCCAGCGCGGCGTCCAGCTGAGGCCCGCAATCGCAGCGGCGTGAC 
CC^^C^CTVTCGCCGGTC^GGACTCCGAATGC^ 

TCGCCGCGGACC^VACGCGACATGTTCCACGTCCTCGTAGATGCTGGTGTAGCCGATGGCGCGAAACTCCCCAl^ACAA 
GTCGGAATCCGCGCCTCGGCGAACCGCTCAATGTGCCTCTCGTGCTTGCGCCGCCATTC (SEQ ID NO 199) 

Clone Rv204 " — r v" 

::::::::::::: Rv204SP6. seq: ::::::::::: : 

TGGTCCGTGTGCGC^TACC7VATACAACGCGCCGGGC^CCTGACGCGGCGGCCGCAACO\ATCGGTGGCOVTCGCCATC 

TTCTGCTACCCGGTCAACGGACGCACCTTCTCCTGGCCGACGTAGTGCGCCCACCCGCCGCCGTTGCGTCCCATCGAT 
CCGGTCAAC (SEQ |Q NQ 2QQ) 

Clone Rv205 

::::::::::::: Rv205SP6. seq: :::::::::::: 

GGCGTGTTGGCCACCGGGGCCACTCCGCACAATCTGTACCCGACC^AGATCT^ 

GACTTTCCGCGGTACCCGCTCAACTTTGTGTCGACCCTCAACGCCATTGCCGGCACCTACTACGTGCACTCC^ACTAC 
TTCATCCTGACGCCGGAACAAATTGACGCAGCGGTTCCGCTGACC^ 

ATC^TTCGC^CGGAGAACCTGCCGCTGCTAAAGCCACTGGCGATCGGTGCCGATCGTGGGGAACCCACTGGCGAACCT 
GGTTCAACCAAACTTGAAGGTGATTGTTTACCTGGGCTACGGCGACCCGGCCTATGGTTATTCGACCTCCCCGCCCAA 

::::::::::::: R v205T7. S e q . : ::::::::::: (SEQ ID NO. 201) 

CGTCCGTGNCCCCTCAANCGCGTGNNGCCGAAGCGGCTGGTTACGACTCCCTGTTTGTGAT'GGACACTTCTACCAACT 
GCCCATGTTGGGGACGCCCGACCAGCCGATGCTGGAGGCCTACACGGCCCTTGGTGCGCTGGCCACGGCGACCGANCG 
GCTGCAACTGGGCGCGTTGGTGACCGGCAATACCTACCGCAGCCCGACCCTCCTGGCAAAGATCATCACCACGCTCGA 
CGTGGTTAGCGCCGGTCGAGCGATCCTCGGCATTGGAGCCGGTTGGTTTGAGCTGGAAACACCGCCAGCTCGGCTTCG 
AGTTCGGCACTTTCAGTGACCGGTTCAACCGGCTCGT^GAGGCGCTACAGATCCTCCAGCC^VATGGTCAAGGGTGAGC 
GCCCAACGTTTTTCGGCGATTGGTACACCACCGAATC (§EQ ID NO 202) 

Clone Rv207 

:::::::::::: :Rv207SP6.seq: :::::::::::: 

CCGCTTCCGTGTAACCGAGCANNGCGAGCGANCTGGCGAGGAAGCAAAGAAG.^ 

CTCAGCGCAAGAAGAAATATCCACCGTCGGAAAAACTCCAGGTAGAG^ 

AAACTGTGATAATCAACCCTC^TC^TGATGACGAACT^ 

GAAATC^ACTGTGAC^AACTGCCCTCAAATTTGGCTTCCTTAAA 

AGGCTGAAGGAAACAGGAAAACTGTGACAAATTACCCTCAGTAGGT^ 

GTGAC^GATAACCCTC^GACTATCCTGTCGTCATGG^^ 

GGCCTTTCTTTTTCTCAATGTATGAGAGCG ^SEQ ID NO 203) 

Clone Rv209 

:::::::::::: : Rv209SP6. seq: :::::::::::: 

TGAC^CCC^ACAGAGGGC^CTTAAGATGGCAATGCGGCCGCCTACCTG 

GGAGAACAATGCGAGC^CGGCCGCTGACNTTGCTCACCGCTTTC 

AGGCCCGANTCNAGGCCGAAGCATATAGCGCGGCCGACCGCATTTCGTCTCGACCGCAAGCGCGACCTCAGCCGCAGC 
CGGTGGAGCTACTGCTGCGCGCCATCACGCC (SEQ ID NO 204) 

:::::::::::: : Rv209T7 . seq: :::::::::::: 
ACGGGCGACGCTGAGGTGGGCCCGCGGCTATTCATGCTGTCGTC 

caactagccacctgggtggaagaacaccaggactgcgtggcggcctcggatc 
gcgcaccggccggtgc<^ccgcg<;tggttgctc^ 
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cmtcb-. TOKr«.rr»»™«. (w , — (SEQ ID NO. 205) 



GGGCGGCGATGGGCACCCAATTGCTCGCCAGCGAACCAGTGTTCGCGGCCACCATCG 



Clone Rv20 

:::::::::::: : Rv20SP6. seq: :::::::::::: 

ATACTCAAGCTTCGCGAGATCCGGATGGCACTCACGCTGGACAAGACCTTCACAAAATCTGAAATCCTGACCCGATAC 
TTGAAC<HWCTCGTTCGGC^TAACTCGTTCGG^ 

GACCTGAATTGGCAGCAAGCGGCGCTGCTGGCCGGCATGGTGCAATCGACCAGCACGCTCAACCCGTACA^ 
GACGGCGCGCTGGCCCGGCG<^CGTGCTCCTCGACACCAT(^TCN^ 

CCGCCCAGGGCGAACCGCTGGGGGTTCTGCCGC^GCCCAATGATTGCCGCGCGGCTGCATCGCGGGCGGCGA 
TTCTTCTGCGAATACGTCCAGGAGTACTGTCTCGGGGC w**»w*«CGACCGCCA 

(SEQ ID NO. 206) 

:::::::::::: :Rv20T7.seq: :::::::::::: 

AGCTTATGTGGCCGCCCACCTACCTTATCTAGCCTAGCTAACTAAATCCAGTGCCGAC^GTGCGCGGCTGGCCACCCA 
GCATGAGGTTATGACCACGGCATATGCCAGCGCGCTGGCGGCGATGCCGAC 

CAGCCATGCGGTGTTGCTGGGAACGAATTTCTTTGGAATCAATACGATCCCGATCGCGCTCAATGA 

gcggatgtggattcaggcggccacc^cgatgagtatctatgagggcacctccgatgcggcgctgSgtS 

AACCACACCGGCTCCGGTACTGTTCAACGGCGGTGCTGGCGTTTGCCAGCGCCTGCCGGCGATCTC 

(SEQ ID NO. 207) 

Clone Rv214 

:::::::::::: :Rv214SP6.seq: :::::::::::: 

ATACTC^GCTTGCCACCCATGCCGAGCAAGGTCGACTCAGCGATGACGAATTGTTCTTCTTCGCGGTGTTGCTrrTr 

GTTGCGGGCTATGAGAGCACTGCTCATATGATTAGCACNTTGTTTCTGACGCTGGCCGACTATCCAGATCAGCT 
CTCCTTGCGCAGCAACCAGACCTGATCCCCTCGGC^ 

GCCGCACAACGCGCGTCGACTATTCGGTCGGTCAAGCGGTCATCCCGGGA <-UAAAACATCT 

(SEQ ID NO. 208) 

:::::::::::: : Rv214T7 . seq: :::::::::::: 

CCGGGGTAGAACGATGCGATCTGGGCCATGTCGACATCGGTGGTACAGGTAAACCGCGCCGTGTGCGCGGTCTCGGAr 
AT(^GAACGTGGTCGCAGTTGACACCGCGGGCTTTCAGCCAGTCGCGATAATCGGCGAAGTCGGCGCCTGCCGCCCCA 
ACTAGCGCGACCTCGCCACCTAG(^CACCGATGGCGAAGGCCATGTTTCCGGC(^CGCCGCCGCGGTGC^TCATCAAC 

TC (SEQ ID NO. 209) 
Clone Rv215 

:::::::::::: : Rv215SP6. seq: :::::::::::; 

ATACTCAAGCTTGGCGGCAACGCCACTACCGGGCTCACCAGGTCCTGTGCCGCCACCGCCGGCGCCGAAAGCACCATC 
AGGTCGTAGTTGTCTGGACGTTCGACACCGTAAGCGAACACAATGCCGCCGCCCATGCTGTGCCCGAGCACGATGCGC 
TTGCACCCGGGATATTCCCGGGTGGCGATCCCAACGAGGGTGTCGAAGTCAGCGGTGTATCTGAGATGTCTCTCACTA 
TCATCCGTTTGGCACCCGAGCGGGCATGCCCGCGGGGGGTCAAC , scmnkl . , Hm w"fciLJClCACTA 

(ocU ID NO. 210) 

:::::::::::: : Rv215T7 . seq: :::::::::::: 

GTCGACGGC^TC^GGTCCGC^GTGATGGTGTTC^TCTCACCCAGGAAGGCGTGAAGTGCCTGATACCGTGGCTTGAG 
GATTCGGTGCGGGTCGCCAGTTAATCCGCCGTGTGCTCCGGATGAGCGCGACGGTAACCCTGGAATTGTGCTGTGTCC 
TGGCTGTGTCGTTGTGATGAGCCTGTCTAAGTGGTGCGTAACCGTTTGACGAGCCGCGGCCTCGCTGCAAACATTGAA 
GCCCGCACGTCTGGGTTTGTATTTAC^CyVACGAGGGCGCTCCCCGATCTGGCGCGCGCAACGAGGTGCNCACTATCCA 
TTCGAGGTGAACTGGACTCCTTGATGCTCATGCCGGTGCGGTTTTGTC (SEQ )D NQ 2 11) ^ NWW - iATCCA 

Clone Rv217 

:::::::::::: :Rv217SP6.seq: :::::::::::: 

ATACTCAAGCTTGCGTTCGATGAAGTAGTCGTCGGTCAGCGCCGCCTCTTCGAGCTCCTTGGCGATGCCCAGCAAGGA 

GTCATCGCCGCCGAGCTTGGCCAGGATCTTGTCGGCCTGTTCCTTGACGATGCGGGCCCGCGGATCGTAGTTCTTGTA 
^ACGATGACCG^C^ 

CGCC&L I Gl CGCGAATGCCCTC ^g£Q |Q f^Q 212) 
:::::::::::: : Rv217T7 . seq : 

NGTCAAGCCGAGCATGCGCGAGGNAACGACGAACCCAACAAGCCATTC 

CC7VCAACGGGAAGATCGCCTTGAGCGTC<OT^ 

ATCTCGACGTTTCXGTCGCATCAGCGTG^^ 

AGCAGTGACGATTCCAGGCGCCGTCGGG ^w^^v 

(SEQ ID NO. 213) 
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Clone Rv218 



::::::: ::::::Rv21T7.seq:: (ocU \U iNU. ^1 /; 

AGCTTGCGCGGCGTGGCGATCGCGGTTCAAGGCGCGCTCTTCGAGCACAACGAGCGAAGACAGCTCGGCGACGGAGCC 
TTTATCGACATCCGTTCGGGCTGGCTGACCGGCGGCGAAGAACTGCTGGACGCGTTGTTGTCGACGGTGCCGTGGCGA 
GCCGAGCGCCGTCAGATGTACGACCGGGTGGTCGATGTGCCGCGGCTGGTGAGTTTTCACGACCTGACCATCGAAGAT 
CCGCCGCATCCGCAGCTGGCGCGGATGCGCC ( S EQ ID NO 218) 




Clone Rv221 



ATACTCAAGCTTTTCGACCCGCAAGCCGGCGGTGCCCCTCCTCGTTCCGCTGCCCGGTCTGCTCGATCGGT1 
CGCCGCGCTAG<5CCC^TTGCCCGGCTCCTCCTCGGGCCGT^^ 

ATGCCGGTAAACCCCAGGACGCCAGTGCTGATCGGCTATGGACAGGTCAACC7VCCGAGGCGACATCGACGCC 
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CAGTCCATCGAACCCGTCGACCTGATGGCCNCCGCGGCCCGGAAAGCCGCCGAGTCCACCGTGCTCGAAGCGGTGGAT 

TCCATCCGTGTGGTGCACATGCTGTCGGCGCATTACCGGAATTCCCGGGCGTCTCCTCGGC , ec « ln Klrt 

(ocQ ID NO. 221) 

:::::::::::: :Rv221T7.seq: : ::::::::::: 

NCCTGGTTCATGAACTGGAAGCAGCGCAGCGCTTCCTTTTCGGCCGCAACATGAGCCAGCCTCTCGTCGGCGGTCGGG 

tgc^ggtgctcgggcagctcggccgcgac^gccgcctgaccctgaaac^^ 

AGTCCGCTACGTAACCCCTCCGCGACTGTCC^TGGACAACAGCGCGTTCTCCACCGACCGGGGCCGGGTGTTGGGGTG 

(SEQ ID NO. 222) 

Clone Rv222 

::::::::::::: Rv222SP6. seq: :::::::::::: 

ATACTCAAGCTTGTCGGGATCAATCTCGAGGGCATC(^CGCACGAAAAGTAAACTCTATC7A€CTTTTTX»CGACACC 

CACGGACGCCCCATATATGTTCGGGTGGGCAAGAACGGTCCCTACCTGGAACGTTTGGTGGCCGGCGACACCGGTGAG 
<CCC*CGCCGCAGCG<^CCAACCra^ 



TGGGCCTTATGTTACCTATATCCTGCCGGAACCTGCGGCTGATGCGGCCGCGGCCGCTCAGGGAN 

(SEQ ID NO. 223) 

:::::::::::: :Rv222T7. seq: ::::::::::: : 

AGCAGCTAGCCGCGCTCGCCGCGCTGGTCGGTGCGTGCATGCTCGCAGCCGGATGCACCAACGTGGTCGACGGGACGG 

CCGTGGCTGCCGACAAATCCGGACCACTGCATC^GGATCCGATACCGGTTTCAGCGCTTGAAGGGCTGCTTCTCGACT 

TGAGCCAGATCy\ATGCCGCGCTGGGTGCGACATCGATGAAGGTGTGGTTCAACGCCAAGGCAATGTGGGACTGGAGCA 

AGAGCGTGGCCGACAAGAATTGCCTGGGCTATCGACGGTCCAGCACAGGAAAAGGTCTATGCCGGCACCGGGTGGACC 

GCTATGCGCGGCCAACGGCTGGATGACAGCATCGATGACTCCAAGAAACGCGACCACTACGCCATTCAAGCGGTCGTC 
GGCTTCCCGACCGCACATGATGCCGAAGAATTCTACAGCTCCTCCG (gEQ |D NQ ^ *-»w«*»iunc 

Clone Rv223 

:::::::::::: :Rv223IS1081N1400. seq: :::::::::::: 

CGCGACTGGCTCCCCGGNCGGCTGCTCGGGTCCGCCGATAGAGACCGGGATGTCGCCCGACGACGGGCAGCCGGGTTG 
CGTGGGACGGGGCGGGGGTCGGGCAGCCCAAGCAACGGGCTAGTCCCCGAATCCTACGGAGCCGTCACCTACGCCTAC 
GTAATAGTAGCTATCAATAACAGTTGACATACGCAACGATCTGTGAGATCAATATTGCCTGACGCATGTCAAGACAGG 
CGTCAAGACAGGTGTCAATAATTCGCTCCGCTGGTGACGGTAACCGGTCGTGCGGGTGTGTGACGCCTAAGGAAGGAG 
TGTGGGTGGTGACGCTGAGAGTGGTTCCTGAGGGTTTGGCGGCCGCCAGTGCGGCGGTGGAGGCGTTGACCGCACGGC 
TGGCCGCCGCACACGCTGGCGCGGCGCCGGCGATTACGGCGGTGGTGGCGCCCGCGGCGGATCCGGTGTCGTTGCAGA 
ATGCGGTGGGGTTTAGCGCCTTAAGTAGCCAGCATGCCGCGATCGCCGGCGAAAGGGTCCAAGAACTGGGT 

:::::::::::: :Rv223SP6.seq: :::::::::::: ( SEQ 10 N0 225 ) 

ATACTCAAGCTTATTGAACCGCGGGTCGCAGGCAAAGTGGACCTCATAACGACTCGGGTCCAGCGACCGCGCCAACAC 
GAACGGCCGGACGACGTGGGCCAGGGTCGCGGCCTCCCCTACAAACAGGATCCGTTGCCTGCGAACGACAGGCTCCGG 
TGCGGCGTTGGGCGCCGTGCTCGTCCCAGCGTCCGGTCCCGGGTCGCCGGCGAC<3CTTGTTTCCTCCATACTCGCCCC 
CTAATCTCGAGGCAGCCCGTACCCGC^GGCAACCTCCCAAAAATGCAATCCCG(^AAATGCAATGCGTCNAGCTATTT 
CTCACACCGACCGCTAGTTGCGGATC^GAAATCCGTTGGGCGCGGAAGTCCAGCCGAATTTGTTCTCCCGCTCCGCAT 

CATGCTTGTAATCGTTTGGAAATTC^TCCTCATATGCCTCGATCGCTTCATAGGOTCCAGGCCCAAACCCGGGCAGGA 
CTGGGTGGCCGTTGATGTTGGAATCCTCCACTACTAGGTATTCACCGGC ( SEQ | D N q 226) 

:::::::::::: :Rv223T7.seq: :::::::::::: 

GTCTCGATCATGGCCAAAGAGCTCGACGAAGCCGTAGAGGCGTTTCGGACCCGCCCGCTCGATGCCGGCCCGTATACC 
TTCCTCGCCGCCGACGCCCTGGTGCTCAAGGTGCGCGAGGCAGGCCGCGTCGTCGGGGTGCACACCTTGATCGCCACC 
GGCGTCAACGCCGAGGGCTACCGAGAGATCCTGGGCATCCAGGTCACCTCCGCCGAGGACGGGGCC€GCTGGCTGGCG 
TTCTTCCGCGACCTGGTCGCCCGCGGCCTGTCCGGGGTCGCGCTGGTCACCGGCGACGCCCACGCCGGCCTGGTGGCC 
GCGATCGGCGCCACCCTGCCCGCAGCGGCCTGGCAGCGCTGCAGAACCCACTACGCAGCCAATCTCATGGCAGCCACC 
CCGAAGCCCTCCTGGCCGTGGGTGCGCACCCTGCTGCACTCCATCTACGACCAGCCCGACGCCGAATCAGTTGTTGCC 
AATATGATCGGGTTCTCGAC (SEQ ID NO. 227) 

Clone Rv224 

:::::::::::: :Rv224SP6.seq: :::::::::::: 

ATACTCAAGCTTTCGTCAGTTC^TGGCGCCAGCAGACCAACAAGAGCATCGGGACATACGGAGTCAACTACCCGGCCA 
ACGGTGATTTCTTGGCCGCCGCTGAC<3GC<3CGAACGACGCCA<;CGACCACAT^ 
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CCACGAGGTTGGTGCTCGGCGGCTACTCCCAGGGTGCGGCCGTGATCAAGATCTTCACCGCC<jCACCACTGCCCGGCr 
TCGGGTTCACGCATCCGTTTGGCCGCCGCC ( SEQ jq N q. 228) 

::::::::::::: Rv224T7.seq: :::::::::::: 

GCCCCGTGTAATTTGGGATGGGCAAAAAGCGAAGCACCGCGTGGCCACGAACGCCGGGAGGGACAATCTCGGGCGGCT 
AGGGCTTCTCGCGGGAAGGCCCGAACGTACGGCGTTTCAACACGTCGCGTCGCCCTCCGACCGCGAACATTCGGGGAT 
GGCAGCAACCTGGTAGCACCCTGGCCGGGCGATGATCTGCAGCGTCGCCGCGGGTAGTCTCCGCCCGGGCCGC 

(SEQ ID NO. 229) 




Clone Rv226 



::::::::::::: Rv226SP6. seq: :::::::::::: 

ATACTCAAGCTTTCTCGGCTTCTCTGATAGCCTGAGAAGAAACCCCAAGTTAATCCGCTGCTT<^^ 

GCCGGGTTATTTTCCTCGCTTCCGGGCTGTCATCATTAAACTGTGCAATGGCGATAGCCTTCGTCAm 

CGTTTATGCACTGGTTAAGTGTTTCCATGAGTTTCATTCTGAACATCCTTTATTCATTGTTTTGCGTT 

(SEQ ID NO. 232) 




TCCGCGCCGTAGGCCAGCTGCTCCAGGGTGTCGGCATAGAGCCCGCGGGCCGCAGCGTGCTCGCTGTCGGCGAACACC 
GC^TGGTCGAGAAGCGTTGCCGCCC^CGGGAAATC^CCTGCGTCGAAAGCTTCGCGGGC<^GCT 
GATGCCACCCAACGCGT (SEQ ID NO. 234) 

Clone Rv228 

:::::::::::: :Rv228SP6.seq: :::::::::::: 
ATACTC^GCTTGCGGATGTTACCCCTGAC^GCGTG^ 

CCCATCGAGTTCGAGTCGCTGGCGGCCACTTATGGCCTGGGTAAAGGCCAGGGCGAGAGCCCGTGCGCATTGGGGTCG 

GTCAAAACCAACATCGGCCACCTGGAGGCGGCCGCCGGTGTGGCTGGATTC^TCAAGGCGGTGCTGGC^ 
GGGCAC^TTCCCCGC^CTTGC^CTTCAC^^ 

ACCGAAAGCGCCCCGTGGCCGGCGGCTGCCGGTCCACGC^GGGCTGCGGTGTCATCGTTCGGCCTC^GCGGGACCAA 
:::::::::::::Rv228T7. Seq ::::::::::::: (SEQ ID NO. 235) 




AGTCGTCGTAACGGGGGCGGTGAATGAC^GCGATCTCGACCGGCCCTTCCGAATCGGCACTGC(^GTCGCCAGAACA 
CCGCACCGGCGGCGTACACAATCCGGCCCGCCGAGC^CCGGCGGGCGGACGANTT^^ 
CAGGTCAATTCGGCCAAGCTGCTCGCGGTCGTGGATGTGGTC (S£Q ID NO 236) 
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Clone Rv229 

::::::::::: : : Rv229SP6. seq 

J^^^^^ CCGCCG ^ C C^GCGTGAGCACGCCGCCACCCACCACGCGCGGGTCGGG ( 



CGCACCCTGGTCGTCTCGTACCGTGCCCTACCTCTGCTTGTCGGGCGGGGCCA 



■GGTCTATACCGATTTGCGCATCCGCAGC 
(SEQ ID NO. 237) 
::::::::::::: Rv229T7 .seq: :::::::::::: 



Clone Rv22 

:::::::::::: :Rv22SP6,seq: ; 
: : : : : :Rv22T7.seq: 



\GGAGTGCTACTCGT 
^AGGCCGGCGGGTGG 

ACCGGCGCACGATC^CGGTCCCGGTGATCGGGCCG^ 



SCITCOCGC™™.,,^^^^ ™SSSSS££SXS« 

CCAAGGAGAACACCCGCCGGGTGCAACGCCACCTCG 



GCTTCCCGCGATTCAAATCCGGGCGGCGTGATCCTGGCAGGGTGCGGTTCACCAi 
ACCGGCGCACGATCACGGTCCCGGTGATCGGGCCGCTGCGGGCCAAGGA 
TGAGCGGGCGCGCGCAGATCCTGAACATGACCTTGTCGCAGCGGTGGGG 



(SEQ ID NO. 240) 

Clone Rv230 

: : Rv230SP6. seq: :::::::::::: 



;gacgt 

tgtcgatgcggacgggcttatcaactttgttgcccaac^acttt" — A — ^i^^'CAGCGAA 



(SEQ ID NO. 241) 
::::::::::::: Rv230T7 . seq: :::::::::::: 

Clone Rv231 

::::::::::::: Rv231SP6. seq: :::::::::::: 



™^^ TGCGGCTCTCCTGGCCrc 



:::::::::::: : Rv231T7 . seq: ::;::::::::: 

ATTCCATTTGACGGGACGCCGACCC (SEQ ID NO. 244) CCGGAT ^ TOTTGGCCAAGGTAATTG «GTC 
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Clone Rv232 

:::::::::::: : Rv232SP6. seq: : 

CATTCTTTAACAGTTGTTTTGGGCTCGGCATGGTTAGCCAACGTTCTGCGGTCCACCATATCATCTTCGTCCGGTAGC 

gctcgtccggggtatgctgccgccgggattctcgctgctattactccccccgaa<^ccgccaccggtcca<k:gcgtg 

GGCCGNCGCGGTCCCATCACAAACTGAACCCCCAACAGGGACATGCTTATCGGTAGGGCGCGCGCCAAGGCGG^ 
ATCGCATCACTGCGCTCTGCGCGTCACTATTAACCCACCCGC^CTTCACTTC^ 

TGATCATCTGGCGCACCGCGGATAA (SEQ ID NO. 245) ^i^bUL^itAJ 
::::::::::::: Rv232T7 . seq: :::::::::::: 

CGGTGTCCTGCAGTTGGTAGGCCTGCAGTTTGTGCATCATGCCGATGCCGCGGCCTCGTGGCCACGCATGTACAGCAC 

CACGCCGCGCCCCTCACGGGCGAACATCGCCAGCGCGGCGTCCAGCTGAAGCCCGCAATCGCAGCGGCGTGACCAAAC 

ACATCGCCGGTCAAGCACTCCGAATGCACCGGACC^GCACGTCGTCACCGTCGGCGTTGGGCCCGGCGATCTCGCCGC 

GGACCATGCGCGACATGTTCCACGTCCTCGTANATGCTGGTGTAGCCGATGGCGCGAAACTCCCCATGACGAGTCGGA 
ATCCGCGCCTCGGCGACCCGCTCAATGTGCT ( SEQ |Q N q 2 46) wiiwtwtoiuwSA 

Clone RV233 s # • 

:::::::::::: :Rv233SP6. seq: : ::::::::::: 

CGGCATCTGGCGGCTGAACCTGTTCTTGGGCAACATGCCGAGGATCGCCTCTTCCACCACGCGGTCGGGGTGGCGTTG 
CATTACCTCACCGATGGTGCGOT^ 

GTCGCCGCTGATGGCGACCTTGTCGGCGTTGATCACGATNACNAATCACCGCCANCGACATTGGGGGCGIAACGTCG^ 
TCGTGCTTGCCGCGC^GCAGGCTGGCCGCCGCGACGCAAGGCGCCAAC 

CCATCGCGTGGTGTCACCCGCCTTGGGC (SEQ ID NO. 247) i^i^iAWA 
:::::::::::: : Rv233T7 . seq: :::::::::::: 

GCGGCAAAAATTGAAGGACTCNTGGCCACTNCCGCCGGGAGGGACAATCTCGGGCGGCTAGGGCTTCTCGCGGGAAGG 

CCCGAACGTACTGCGTTTCAACACGTCGCGTCGCCCTCCGACCGCGAACATTCTGGGATGGCAGC^ACCTGTTAGCAC 
CCTGGCCGGGCGATGATCTGC^GCCTCGCCGCGG^ 

GATGTGTGGACGCCGCATCCGACNCAACGGTTCCTACACTGTGATATGTTCGCCTCGCTGCGCCGGTGGACGGTGGGT 

ctatcccgga (SEQ ID NO. 248) 

Clone Rv234 

:::::::::::: : Rv234SP6 . seq : :::::::::::: 

CGCGTTGAACTGAAGGGGTGCCGCCCGGCTCGAGCAGGCAAGCCATTTGTTCGATGCGGTTACCGAAGATCTCTTCGG 
TGACTGCCCGCCGCCGGCCAGCTCGGCTCAGTGTCCGGCGTTGGTCGCCGCGGCGACAATCTTGGCGTCCACGGTGGT 
CGGGGTCATGCCCGCGAGCAGGATTGGCGAGCGGNCGGTCAGCCGGGTGAACTTCGTCAAGAGCTGACGCTGCGGTTG 
GGGAGGCGAATCATGGTCGGTGCGTAGCCTCGACTAGGCCCGGG (SEQ ID NO. 249) 

:::::::::::: : Rv234T7 . seq: :::::::;:::: 

TGAC^CGCGGCGGCGATTACCCCGCTACCGCAGCAGCATGACGCGGTAGCGAACACCGCCGGATGCAGCGCAGGTGC 

GTCGATGTGCTCACGGAATCGCCCCGGCACCGCGATCTCGAGGATCACCAGTGCCACCCCCTGCAGCGCGACACCGAC 
GATTCCGTACACCGCGACGCCGATC^GGCCCTGGGCC^GCTGAT^ 

GGTCATCGCCTCTTAC^TTGTGGCGGCCAGAACCACGGCGTTGGGGCGGCGGTCGATGAACACTAGGCGACCANATrr 
CCGGGGTCAACAGGTTGACCATCC (SEU ID NO. 250) 

Clone Rv235 

:::::::::::: : Rv235SP6. seq: :::::::::::: 

CGCGGACATCCCGAACGAGGACACGCGACCGCTTCGGTGTGTGATCTATCAG^ 
GGCTACCTAGACGCGGT (SEQ ID NO 251) 

:::::::::::: : Rv235T7 . seq: :::::::::::: 

GC^TGCGGGTGATGCCGTTCTCAGTGCGCAACAGCGTTCGACGCGGCATACCCAGCCGCACATGCCGTGCACGCCGGN 
GCCGGGGCGGGAATCT (SEQ ID NO. 252) 

Clone Rv237 

:::::::::::: : Rv237SP6 . seq: :::::::::::: 

CTO^GCTTCAGNCCNTCTAAGCGGTCTGCGCGGCGATCGCAAAGATCGCCCTTTGCCGGCGTTGGGGGCTTCTGCTC 
GGGGGTGTTGTAC^CCTTCTCGAACACCTCGGCTrc^ 
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ANATCTTGATGTCCTGGTGAATCCACGGTGACTTTGGAGTGGAAGGCGGCCATACTGATCGCGCGCGCCACCACATGA 
GCTAGCGGCAGGAAAACCAGCAGCCGCTCACCCTTGCGCAGCAGCGTCGGGTGATATGCCTGGCGCCC 

:::::::::::: : Rv237T7 .seq: :::::::::::: (SEQ ID NO. 253) 

AGTCGAANGTCAGTCCGGTCTCCTCTCCGACTACGGCCAAGAACTGGGGCGACGGTGTCAGTGCAGAACAGCGGAAAC 

TGGTGGCGCCCTAGGCGAGCGAACGCTCACAAACGGCGGTGACCGCTTCTGGTCGTGCACCATCGAGCCGTGCCCAGC 

CCGGCCGCGTGCCGTCAGCCGCATCCACTGGATGCCCTTCTCGGCGGTTTCAATCANGTACAGGCGACGTTCGCCACC 

ATCGTGCCGGGGCACGGTTAGCGAGAAACGCCGACTTCACCGATTGCCTCGGTGATGxxxxx /0 «»^ ^ ^ oc^ 

(SEQ ID NO. 254) 

Clone Rv23 

::::::::::::: :Rv23T7. seq: :::::::::::: 

AGCTTCGCGGCGTGGCGATCGCGGTTCAAGGCGCGCTCTTCGAGCACAACGAGCGAAGACAGCTCGGCGAC<3GA<5CCT 

TTATCGACATCCGTTCGGGCTGGCTGACCGGCGGCGAAGAACTGCTGGACGCGTTGTTGTCGACGGTGCCGTGGCGAG 

CCGAGCGCCGTCAGATGTNCGACCGGGTGGTCGATGTGCCGCGGCTGGTGAGTTTTCACGACCTGACCATCGAAGATC 

CGCCGCATCCGCAGCTGGCGCGGATGCGCCGGCGGCTCAACGACATCTA^ 

CCGCGGGGCTGTGCTACTACCGCGACGGCTCT^ 

AGGACACTATGGTGGCGATCGTCAGCCTCGGCGCCACCCGCGTCTTCGCGCTGCGGCCGCGTGG (SEQ ID NO. 255) 
Clone Rv24 0 

:::::::::::: : Rv240SP6. seq: :::::::::::: 
AGCTTCAGCTGATACTCGACCAGCCCC^CTCGGGCCAATA^ 

CGAGTAGTAGACATTGATTAGCCTGAACGTACCTCCGACGCCAGCTGACGAACGGGTATGACGGATGGATTTCGTGGT 
GTCGCGCCCGAGGTCAATTCGTTACGGATGTATCTCGGGGCCGGATCGGGGCCGATGTTGGCGGCCGCGGCGGCCTGG 
GACGGACTATCCGACGAACTGGCGGTGGCGGCGTCGTGGTTTGGGTCGGTGACCTCGGGCCTGGCGGATGCGGCGTGG 
CGCGGCCCGCGGCGGTTGCGATGGCNCGCGCGGT (SEQ ID NO. 256) 

:::::::::::: : Rv24 0T7 . seq: :::::::::::: 

CTGGTCATGGACGTTGCTCCGGTAGTGGCTCACTGCCGATCCTCCTCGTTGAGAGTGCCACCTCAGGGTTGGGTAGGG 
TTGGGTACTCGAAACGAAGTTACCCACC7VGTAACACCGTCAAAATATATCCGTTGCATAGGTCAATGCAAGTT 
GAGCTACATTGCACCAACTAACTAACCAACCGGTTGGGTTAGCGGTGATCCTGGCCGTGTCGGTCCTCTCACCTGCGG 
TGATAGCGATCAAATGAAGAATATGCGGAGTCTAGGGCGGCAGCGCCTGGCANCGTAGATCATCGGCTCACGCGGATG 
CGGCCTCTTGGTACGGACATGCGCGCG (SEQ ID NO. 257) 

Clone Rv241 

:::::::::::: : Rv241SP6. seq: :::::::::::: 

CTCGTGAGTAGCACCCCTGTAATTTGGGATCGGCAAAAAGGCGAATC^CCGCGTGGCC^VCGACACGCCGGGAGGGACN 
ATCTCGGGCGGCTAGGGCTTCTCGCGGGAAGGCCCGAACGTACGGCGTTTCAACACGTCGCGTCGCCCTCCGACCGCG 
AACATTCGGGGATGGCAGCAACCTGG (SEQ ID NO. 258) 

:::::::::::: : Rv241T7 . seq: :::::::::::: 

GGATCAACTACCGGCC^^CGGTGATTCTTGGGCGCCGCTGACGCGCGAACGACC^ 

AGCGCGTGCCGGGCC^CGATGTTGGTGCTCGGCGGCTACTCCCATGGTGCGGCNCGTGATCGACATCGTCACCGCCGC 
ACCACTGCCGGCCTCGGGTTCACGCAGCCGTTGCCGCCCGCAGCGGACGATCACATC (SEQ ID NO 259) 

Clone Rv243 

::::::::::::: Rv243SP6. seq: :::::::::::: 

AGGACCGTCAGC^CGGCGACGTGCTACTCGCCGAGC^GTGGGAATCGCTCTGC^GCAAAC<^TTACTCTGCGCGACGT 
TCGAGATGACCTTCTGAATGGACGGATCTACCTGCCGCGCGACGACCTGGACCGCGTATGCGTCCGCCTCCGCCTGGA 
CGACACCGGGGCACTCTATGACCCCGACGGACGGCTCGC ! GGTACTGCTGCGGTTCACCGCC<5ACGCCCGCACGGTACG 
CGTCGGGACTGCGCTGAGTCCANCCTCGACGCCGTAGCGCTGCTGCTGTGCGGCCATGTCTGGCATCTACCGCCGTCG 
CTCCCTTGA ( S £Q ID NO. 260) 

:::::::::::: : Rv243T7 . seq: :::::::::::: 

CGACTCTGTTGGCCACTGCGGGTCGATCTTGCGGCCGCCCCGGTCGTGGAACGCCCAGGTCACCCGGCGGCGCACCGC 
GGTC^GCGCGTCGTTGGCCAGCGTGGTC^^TGGAAGTGGTCGACGACGAGCTTGGC^TTGGGC^GCAGCCCCGGeGT 
GCGGATCGCCGAGGCGTATGCAGCGGCGGGGTCGATGGCCACCGTACTGGATGCTCTCCCGGAACTGCGGTGTGCGCG 
CTTGCAGCCATGCCAGCACCGCCGCGCCGCCGC<5GCCTTCATGCTGCCCATAAAC^ 
ACCNGTATCCCACGGTCAACCC ^SEQ ID NO 261) 
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Clone Rv24 4 

:::::::::::: : Rv24 4SP6 . seq : :::::::::::: 

CACACGGACGGCGGTGCGGACGCAGCTGACGCGCATGGTGGTCAGCATCGCGGCCGGTCTGCTGTTGTATGCCTACTT 
CGCGCCGCGCAAATGCTGGTGGGCGGCGGTGGTGGCGCTCGCATGGCTGGGCTGGGTGCTGACCCAACTCTCGAACCA 
CACCGGTGGGTGGGCTGGGCTATGGCCTGCCATATCGGCCTGGTGTTCTACN (SEQ ID NO 262) 

:::::::::::: : Rv24 4T7 . seq: :::::::::::: 

ccgatatccgagccgatagctggcgggctcgggtggtngccagcggcgctgcgacgaaagtgtgaccgtcatga7vaca 
gacacctvccggcggccgtcggccgtcgtc^cctgctcgagatctcagcatcc^ 

gtgtagtgggtcgccgcccgagcccggcaaacgccggcccgacacaaccccggaacaggaagtccggtcacc<3cgcc 

(SEQ ID NO. 263) 

Clone Rv245 

::::::::::::: Rv24 5SP6. seq: :::::::::::: 

GCTTCAGGACAAATTGNATCCCTATGCACCCGTTGTCACGCCGATGAGTGAAGACTGCACGCAATCGCCGGAATCCGG * 

CAAAACCCTGCACAAGCGAAATCT^CCGGAGGCTGACAAGGCAACG 

GCAGAAGGCGCCTCGTCCGGTCCATCrACGCCGAGCACACTGGTGATAGCGCCATCGGC^ 

AGACGAACGTCCGCNGGCGTCTGGGTCAGTAACCCGCCGACCAGTTCTCGGGCAAGCTGGTCAACATCGGGCGCCACG 

tctccaac (SEQ ID NO. 264) 

::::::::::::: Rv245T7 . seq :::::::::::: : 

gtttggcggccttattgcactgaggtcgtcaattgacccacagcggaaatgccgactattcgcaggcctccttcgcct 
tggctgccggagatgggctccgcgggaaccgcatgcaggtatatgacctcggtttctcgggtgctaccgcgtgccttg 
tcgaggatgaactcggcgttggaattgtccagccggcccaattcatcgagcgcagattcgtacacatggcck^cggcg 
acataccttcaccgtggatctgctccacacggaccgccctctcgggatctgctcacgggtaaaggaatta 

(SEQ ID NO. 265) 

Clone Rv246 

:::::::::::: : Rv246SP6. seq: :::::::::::: 

gcgcactcctccttatcgctccgctctgcatcgtcgcggcgcggtcaggtgcaaacgccttcgggggtgggggtcctg 
cggag^caccggatacggagcgcaacgcgtcgcgttgtgcgggc^wvcaagtgtgcaggnnccaatgccatgtccag 
cagcttatcagtgtcgaacgtgcgaacgtcgcgccttcgccggtgcctgaatctctacaag (seq id no. 266) 

:::::::::::: : Rv24 6T7 . seq: :::::::::::: 

CGCTGAAAGCCACCATTCGCGGGTCGGGCGCCGGGCTCGGGCCGCCAGGCTGCTCCGCTCGGTGATGGCACGCCACCG 
CGACACCACCCGGCTGCGCTACGTCGAGCCATACCGGGCGGAGCTACATCGGCTCGGCCGCCTAGTGTTCGGGNCCTC 
TTTCGAGGTCGAGGTCGA ( S £Q |Q NO. 267) 

Clone Rv247 

:::::::::::: : Rv247SP6. seq: :::::::::::: 

TGTAATTTGGGATGGGCAAAAAGCAAANCACCGCGTGGCCACAAACGCGGGGAGGGACA 

TCTCGCGGGAAGCCCGAAACGTACGGCGTTTCAACACGTCGCGTCGCCTCCGACGCGAAATTCGGG (SEQ ID NO. 268) 
:::::::::::: : Rv247T7 . seq: :::::::::::: 

CTTGGGCAACATGCTGAGGATCGCCTTTTCACCACGCGGTCGGGGTGGCGTTGCATTAGCTCACCGATGGTGCGCTTG 
TTGCAGGCCGCCGGGATACCCGAGTGCCGGTAAACCATCTTGTGCTGCAGTTTGTCCCGCTGATGGCGACCTTGTCGC 
GTTGATCACGATGACGAAGTCACCGCCATCGACATTGGGGGCGAACTCGGCTTGTGCTTG (SEQ ID NO. 269) 



Clone Rv249 

:::::::::::: :Rv249SP6.seq: :::::::::::: 

GCATGCTTCATTATCTAATCTCCAGCCGTGGTTTAATCAGACGATCGAAAATTCATGCAGACGGTCCCAAATAGAAAG 
ACATTCTCCAGGCACCAGTTGAAGAGGTTGATCAATGGTCTGTTCAAAAAC^AGTTCTCATCCGGATTGAACTTTACC 
AACTTCATCCGTTTCATGTACAACATTTTTAGAANCATGCTTC (SEQ ID NO. 270) 



Clone Rv24 

:::::::::::: :Rv24SP6.seq: :::::::::::: 

ATACTCAAGCTTGATGCCGCCGAAACCGAGCGTGAGCACGCCGCCAGCCACCACGC^ 

GCCGCCAGGCTGCTCCGCTC<3GTGATGGCACGCC^CCGCGACACCACCCGGC1K3CGCTACGTCTATCCATA 
GAGCTAC^TCGGCTCGGCrcCCCATTGTTCNGGCCCTCTTTCGAGGTCGAGGTCTATACCGATTTGCGCATCGG 

(SEQ ID NO. 271) 
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:::::::::::: :Rv24T7.seq: 

TGCCGCTCGGGACGGTCAGAACCTCGGGTCCG {SEQ | D NQ 2 72) rcGGCATTGGTCATCGGGATA 
Clone Rv251 

:::::::::::: : Rv251SP6. seq: 
:::::::::::: : Rv251T7 . seq: :::::::::::- 

AGTGCTGTTAGCTTCATTT 

(SEQ ID NO. 274) 



CTG /or-^ itn *7TT", " A Aj^iataMMriiaAATTeAAACTCAACCGATTTGGTGCCGCCCT 



Clone Rv252 

::::::::::::: Rv252T7 . seq: :::::::::::: 
Clone Rv253 

:::::::::::: : Rv253SP6. seq: ::::::::::•• 

tga^tggatcggttcc^tctggc^^^ 

:::::::::::: : Rv253T7 . seq: ::::::::::;: 

atgacgggtc (SEQ ID NO. 277) 
Clone Rv254 

:::::::::::: :Rv254SP6. seq: :::::::::::: 

CGATACCGGCTGCTTACCGAGACATCCACCATGCCACCCGAATCACCGCACGCGCCGAAATCGCACAACAGCTTGACG 
CCTTGCAGGTTCCGC(^TTG(^TTGCCGACGGTCTCTGACGGCGTCGACCTTGGC^TCtS 

cacttgccc^gcaggggcttcgat^ct^^ 

SSSSg^ 

::::::::::::: Rv254T7 . seq: :::::::::::: 

cgtcgtcgtcgtggtatgcgatagc<^tcccgtcgggctactcgccatcaccgatcagcttcgccc<^aagccgccgc 

GGC^TTTCCGCTGCGACCAAACTGACC^GGCCA^^ 
GCTCGGTGTACANGTTGGCATCC»C<*C<™^ 

CGCCATGGGCAGCGCCCGAC (SEQ ID NO 279) 
Clone Rv255 

:::::::::::: :Rv255SP6. seq: :::::::::::: 
GCACGCAATC<^GTCACCCAAACCGGGCGGGCC*GGCGTCT^ 

acggcgagctcctgatcaaggccgaggccatcggtgtctacttcatcgacacctaScS 
gcgaactcccgttcgtcatctgctccg^^ 

(SEQ ID NO. 280) 
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GCTCGGGTTGCAGACGGCATTGTCGGTGGTGGTGCATACAATGG 
GCGGGTGATGAGTGANAACCGGCGTGCA (SEQ ID NO 281) 



«mw^ioAw\^iwiu\^i5i v»ft\juii.b^i i u>vi i i ^11 ^NCTATTGGTTOGCGCTGTTGAGCACACCACGCC 
GCTGACGGCCGTCGCGTCCTCGCTGTGCTCGGTCTGGTGGAGCGCGCTGCCCGCGGCCNAACATCNTAAATCAAGCGT 

ATTCGTCAACAGATATCATCAATGTCGGCGCTGGACTATTCAAATCATCGATATACTGGTGACCTGGTCCTTCGCCAT 
CGATC^TGGCGATAGTC^CGCAAATCGTCACGGACATCGTCGG^ 

CCCT^TCGGGGTGGTATCACCGCGGTGCTCGGCGATGGTCCACAATTCTTGCGGTCCAAGCCCNAAACATCCCGGGCAT 
GAATTCACCGGCATGCGCN (SEQ ID NO. 282) 

:::::::::::: :Rv257T7.seq: : 

CTATCGTACCCGCGCCGGTC^CCTTCTGGATATCGCCGGCCTGGTCAAGGGGGCGTCCGAGGGA 

CAAGTTCCTGGCTCATATCCGCGAATGCGACGCCATTTGTCAGGTGGTGCGGGTGTTCGTCGACGACGACGTGACTCA 

TGTCACCGGACGGGTCGATCCCCAGTCCGACATTGAGGTCGTCGAGACCGAGCTGATCCTGGCAGATCTGCAAACCCT 

GGAGCGGGCCACGGGCCGGCTGGAGAATGAAGCGCG(^CC^a^GGCGC<3CAAGCCGGTCTACGAAGCGGCACTGCG 

TGCCCAGCANGTGCTCGACGCCGGGCAAGACGCTGTTCGCCGCGGGGGTGGATGCCGCCGCGTTGCGCGACTGAAACT 
GCTGACCACCAAGCCCTTCCTGT (SEQ |Q NQ 2 g 3) 

Clone Rv258 

:::::::::::: : Rv258SP6. seq: :::::::::::: 

TACTCAAGCTTC^GGCCGCCACGTCCGCCGTCCGTCGGCGACGTGACCTC 

CCGGCGCATGCCGACATGAACGCGGCACTCACCGCAAGCCCGTCGGACGTCAGGTCGATC^ 

GGATCGTCCGGGCAACTCGCGGCCTCGGCCTGTGCGAACGGCACACCCGTCGTGGCGGCNCCCCGCGCGGAACTC^GC 
TCATCACGGTCGTTGCGAGCCGGTCGCGTCACCGCGTACCGACGCCGTC (SEQ ID NO 284) 

:::::::::::: : Rv2S8T7 . seq: :::::::::::: 

CCGACATCGAGTGGGCTCGCAGTGACTTGGCGACCTCCAAGCCACCGGTACCCGCCGCGCGGCAAGCCAAGGACGACG 

ACGGCCTTGCCGGATAGCTGCGCCAGGCGTTGCGCCAACTGGCGTCCAGCGTCGCCACGATCGTCAAAGAGCTTCATC 

TGCCGAGTGTGTCGCCATCTCATGGCTCCAAATATGGAATTAGGTCCCTGGGCCGACTGACGACAGTCCCTCAGCGAC 

CGGATTGCGCATCCCGCCTTGTACGCTACTCCGCAAATCCCGGGCTTGCGTCCGCGGAAGCGAACTCGGCGGCGCTAC 

GTGGTGGTTCACTTCGGCCGTGCGCACTCGGATCGACGGGCCGATGGTGGCCGGGCCCGCGCGCTTCTTGGTCATCCG 
ATTGAGT (SEQ ,q NQ 28 5) 

Clone Rv259 

::::::::::::: Rv259SP6. seq: :::::::::::: 

ATACTC^AGCTTGTCGCGGTAAACCGCACGCAGGGCGGTGGGTGCGGTGTCAAAGACAC^ 
GGTGATCTCGACACCGGCCGCGAGCCGACCACCATGCGCXSCGTAGATCGGCG^ 
GCCGCCGACCGGAATCGGCCAGCCGACCGAATGGGCCAGCGTTGCCAGCATC^^ 
CGGCAACGGTGAAATCGCGTGGGCGGCAACGCCGGTGAACAACGCGCGGGC^ 
AGGGTGCCTGGGCCATCATCCGCAGCCCGA (SEQ ID NO. 286) 

::::::::::::: Rv259T7 . seq: :::::::::::: 

TGGACTCATAACGATCGGGTCAGCGACGC<3CCAACACGAACGGCCGGACGAGTG 

AACAGGATCCGTTGCCTGCGAGCGACAGGCTCCGGTGCGGCCTTGGGCGCCGTGCTCGTCCCAGC<;TCC<5GTCCCGGG 
TCGCCGGCGACGCTTGTTTCCTCCATACTCGCCCCCTAATCTCGAGGOVGCCCGTACCCGCAGGCAACCTCCCAAAAA 
TGCAATCCCCC^AAATGCAATGCGTCGAGCTATTTCTCAGACCGACCGCTAGTTG 

GGAAGTCCAGCCGAATTTGTTCTCCCGCTCCGCATCATGCTTGTAATCCTTTGGAAATCATCCTC^TATGCCTaSATC 
GCTTCATAGGTCAAGCCCAAACCCGGCAGGATGGGTGGCC ( SE q jq N q 287) 

Clone Rv25 

:::::::::::: ; Rv25SP6, seq: :::::::::::: 

ctttaovctttatgcttccggctcgtatgttgtgtggaatt^ 

accatgattacgccaagctatttaggtgacactatag^^ 

gaco^tcccctgctgtctcactogcct^ 
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:::::::::::: :Rv25T7.seq: 
Clone Rv260 

:::::: : r: : : : : Rv260SP6.seq: : : : : ; 



Clone Rv261 

::::::::::::: Rv261SP6w. seq 

ATATGCCTTGCTGAGCTTTTCGGATCGCAGCGAGTCGTACCCGCGCCGGTCACCTTCGTGGATATCGCCGGCCTrr'rr 

aagggggcctccgagggagccgggctgggtaacaacttcctggctc^tatccgcgStgcga^^ 

GTGCGGGTGTTCGTCGACAACGACGTGACTCATGTCACCGGACGGGTCGATCCCCAGTCCGAWTTCAGGTCCTr^r 
ACCGAGCTGATCCTGGCA^TCTGCAAGCCCTGGAGCGGGCCACGGGGCGGCTN^ 

:::::::::::: : Rv261T7. seq: 
Clone Rv262 

:::::::::::: : Rv262SP6. seq: 

:::::::::::: :Rv262T7 .seq: ( SEQ 10 NO * 294 ) 

TACGCCTATTTCTCCGACTGGGACACCTACCGCAGCCTCGCCCCACTGC^GGGACTGTTGTTCCCG 

Clone Rv263 

:::::::::::: : Rv263SP6. seq: :::::::: : - 

ttgagatgctggtcgggatgccgatggttggaa^ 
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Table 3 : End-sequences of the polynucleotide inserts cloned in the named recombinant 

BAC vectors contained in the 1-1945 M. tuberculosis H37Rv genomic DNA library. 

RvXXXSP6 corresponds to the SP6 end-sequence of the clone RvXXX. 

RvXXXT7 corresponds to the T7 end-sequence of the clone RvXXX. 

RvXXXIS 1081 corresponds to a region located close to a copy of the IS 1081 repetitive 

sequence (Insertion element). 

The character << - » denotes an uncertain base residue. 



Clone RvlOl 

:Rvl01SP6. seq: :::::::::::: : 
AATACTCAAGCTTGCCCAGCCGTCGATGACAAGAAATA 

GCGGTACCGCGCCACCGATTCTATGCCGTGGTCGCGGAAAAATGCCTCCCGAAATCGCACGGCCGACTCCAGTTCGGC 
GAGCATCCGCGATGCCAGCTGCGGCTGCGCCCTGCCGGCCACGGCACCCACATGCGGCAGTTCGTCCACCTGGGCCAG 
CGCCCCGCCGCCGAATTCC^WVCAATAGAACTGCACCCGGC^ 
CCGCAGCGCGGTTGACTTGCCCGTTTGCGGTGCACCTACGAACGCGA^ 
GCGCGGCACCCGTGACTGCTCTAACGGGCGATTGAAATTCCGAT ^QEQ ID NO. 6) 

::::::::::::: : Rvl01T7 • seq: ::::::::::::: 

CCACCCGTGTAATTTGGGATGGGCAAAAAGGCGAAGCACCGCGTGGCCACGAACGCCGGGAGGGACAATCTCGGGCGG 
TTAGGGCTTCTCGCGGGAAGGCCCGAACGTACGGCGTTTCAACACCTCGCGTCGCCCTCCGACCGCGAACATTCGGGG 
ATGGC^GCAACCTGCTGGCACCCTGGCCGGGCGATGATCTGCAGCGTCGCCGCGGGTAGTCGCCGCCCGGGCGGCTAC 
ACTCTGAAACGCGATGACCATCGATGTGTGGATGCAGCATCCCGACGCAACGGTTCCTACACCGCGATATGTTCGCCT 
CGCTGCCCCGGTGGACCGGT (SEQ ID NO. 7) 



Clone Rvl02 

::::::::::::: : Rvl02SP6. seq: ::::::::::::: 

AATACTCAAGCTTTCCGCCGATACCCGCCATGTCGCGCACATCCAGGACTTCTGGGGGGATCCGCTGACAGCGGCGGG 
ATCCCAAAGTGCGGATGATCGGGCCGCCTACGTCGTGGTGTACCTCGTCGGTAACAACGAAACCGAAGCGTATGACTC 
GGTCCACGCGGTGCGGCACATGGTGGACACCACACCGCCACCGCACGGGGTGA^ 

ACTCAATGCCGACCAGGCCGAGGGCGGAGACAAAAGTATCGCTAAGGTCACCGCGATCACCAACATGGTGA 
AATGTTGCTAGTGATCTATCGCTCCGTAATTACCGCGGTTCT (SEQ ID NO. 8) 

:::::::::::::: Rvl02T7 . seq: ::::::::::::: 

GTGCCGTTCCAACCCGAATTGGCTTTCGGCGCCATCGGTGAGGACGGCGTGCGGGTGCTCAACGAC<^CGTCGTCCGC 
GGGACAC^CCTCGATGCTGCCGCCATGGACGCGGTCGAACGCAAG 

TTCCGCCGCGGGCGTGACCGCATCCCGTTGACCGGGCGGATCGCGGTGATCGTCGATGACGGCATCGCCACCGGAGCG 
ACGGCCAAGGCGGCGTGCCAGGTCGCCCGGGCGCACGGTGCGGACAAGGTGGTCCTGGCGGTCCCGAT<^GC 
GACATCGTGGCGAGATTCGCCGGGTACGCCGATGAGGTGGT .(SEQ ID NO. 9) 



Clone Rvl03 

::::::::::::: : Rvl03SP6. seq: ::::::::::::: 
AATACTCAAGCTTTCGGCGGAAACGGAC^CATTGCGAAT^^ 
CAGGCCGATCAAGCCTTCGCCGAGCCAAATTC^ 
TTCCGTCATTATCAGCO^AAATAACTGCTCTCGGGTC^ 

CACGACATTAAATGTCAC^GTATTGTAGATTAAAAAGATACCCAC (SEQ ID NO. 10) 

::::::::::::: : Rvl03T7 . seq: ::::::::::::: 

TGCTCCCGAAACCnX^GGGTGTOCCTGCTCTGTATGCACGGCATACGGAC^TCCTTCCCCTGAGACCCGCXSGTCGAAC 

CA<5CCACGTGTC(^TCATAGNGGGTCAACCCCGGC 

CTGTTAGCTTCATTT<^T<5C^ATCAAAACAGCTGCT 

GCCGTAGGTGTCCTGGCTGCGGGTCCGCT<SGTGTTGTC^^ 

ACCACTGGCC^cGGCGTCGG<^AAGGTGGATTGCGGGGGGAAGAA^^ (SEQ ID NO. 11) 
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Clone Rvl04 

::::::::::::: : Rvl04SP6 . seq: :::::::::::: 

ATACTGAAGCTTTGCCGACGAGCGGGCGATGTTGATGACGGGAAACCCCAG 

GGCGGACGTCTGCTCGATTCCGATCACGTCGGCGCTCGCATCGAGCA 

GTCGTCGAGGAGCACGACACGAGCCGTACGCCCGGCCGTAAGCCGC<3CCCAGGATTCGGCGAAAAACCGTTCTACGTG 
GCGGGTGTACTGGGTGTCGAATGATTCGTGGGGTGCGTAGGCGTCGCTGCAATCGTCGACATAGATGCCGTCGGGCCG 
CATCGCGTCGACAACTCCGGGTGAGTGGAATAGCACTTGCCGAT^ 

ata (SEQ ID NO. 12) 

:::::::::::: : Rvl04T7 . seq: :::::::::::: 

TCCTATGTCCCTGCCGAGC^GTGATCGAACGCGGTGAC^GAT^ 

TTCCAGGAATTCGGCfcAAATCGGTAAGAGCCTGAAGAATTCGGTA^ 

ATATACGCTTCGGGTTTACGAGATGTCGATGGGGCCGCTGGAGGCTTCACGTCCATGGGCCACAAA<5GATCTTGTCGG 
C GC GTACC GTTTT CT GCAGCGGGTGTGGCGCTTGGTCG (SEQ ID NO 13) 

Clone "Rvl 05 

: RvlOSSP6 . seq : 
ATACTC7^GCTTGATTCCGCCGAAACCGACCGTGAG»CCCCGC 

GCCGCCAGGCTGCTCCGCTCGGTGATGGCACGCCACCGCGAC^CCACCCGGCrGCGCTACGTCTAACCATTCCAGG 
GAGCTACATCAGCTCGGCCGCCCAGTGTTCGGGCCCTCTTTCC^GGTCG^^ 
CGCCACCCTGGAGAACAGAACGATGCCCTACTAATGCTTGTCTGGCGGGGCC (SEQ ID NO. 14) 

: Rvl0ST7 . seq: :::::::::::: 
GGTACGCTTCGGTCGCAGTCTGCGAGTGATGC^TGACGACCGGGACCTCGTCGGCATCTTCCATAGCCCGCCACACCT 
TCAGTTGCTCACCGGAATCCAACCGGTAGAAGGTCGGCGAGCGCTCGGCATTGGTCATCOGGATATGCCGCTCGGGAC 
GGTCAGAGCCCTCGGGTCCGGCC^GCACTCCGCAGGCTTCGTCGGGGTGGTCGCGACGC^ 

TCACCAGGTCTGC GC GAATCACCAGCTVCGTAC^CGGTTCCTTTCCTAAGCAACACCGAAGTTTCAGGACCCKsAATGCT 
CCGGGAAACATGTCACGGTAGGTCGGTATTCCGGCTACCGGCTGA (SEQ ID NO. 15) 



Clone Rvl06 

::::::::::::: Rvl 06SP6 . seq : :::::::::::: 

GGCGTCAACGGTGTCGGAACCCGCGTCAAGCAATTGGTAGGCCTGCAGTCTGTGAATCAGGCCGACGCTGTGGCCGCC 

GCGGC (SEQ ID NO. 16) 

: Rvl 06T7 . seq: :::::::::::: 
GGCTNGCGTACCCGGTACCGGCCGCGGGCCTACCACGTGCCGGAACTGGAAGCGC^GTAAGCCCTCAACGCGCCACCG 
CTTTGGCCCGCGCGCCCGGCGTAGGCGCATCGGCGGTGGCCGTGGGGCGGCGCACTGCGACCTCACCAGCGGCTTTCG 
AGCTTTGTTCGATO^CCGGCCAGCTVTGGTCGANGATGC^^ 

CGATCCGATGCCCCCTCCCAGTTGCGTGAGCAANCAGCGGAGTCNTCGCGGGATC^ 
CGGATGGTCCGCTGCCCGCCGACTGGCTCTTGCGGGAGAACCGATCTAGCACCACCGATCOGCGCACGTNG 

(SEQ ID NO. 17) 

Clone Rvl 07 

: Rvl07T7D4 . seq: :::::::::::: 
CGTAATNTCGCGCACANCCANGACTTCTGGGGGGATCNGCTGAC^GTGGT^ 

GCCNACGTCGTTGTGTACCTCNTCNGTCACAACNAANCCGAANCGTATGACTCGGTCCACGOGGTGCGGCACATGGTG 
GACACCACACCGCC7MXGCNCGGGGTGAAGGCCTATGTCACCGGTCCGGCAAGACTCAATC 

GGACACNANAGTATCNCTAACGTCACCGCGATCACGAGCATGGTGATCGNNCAATCTTNCTANTGATCTATCGCTCCG 

TAATTACCGCGGTTCTCGTCTTGATCATGGTCGCJWCGAACTCCGGCGCJ^ 

ATCACATATTTTC^GCCTTTCACATTGCAACNAACCTGCTCGTCT 

ATGCTCGCCGTTACACAATCNCGCCACGCCGCGAAGACNGGAAACGCTTCTACACAATNTTCHCGGGACGCCACTO 
CTTGGTTCNGGTTTGACATTGCCGCGCATGTNTGCCCAGCTTTGCCGGCTCCCCTTA (SEQ ID NO. 18) 



Clone Rvl08 

• Rvl 08T7D4 . seq ::::::::::::: 

TG^TTTCCCGATCCCACAATCTCGGTTCAGATACAGGTCGCCATACCCCTTACTTC^ 
CCTGCNGCTGCAGCANACCATCGACGC«TCG 

GCCGATCGACATCCCGGCCTTCNCCCTTTAACGG (SEQ |Q NQ. 19) 



VfO 99/54487 



40 



PCT/IB99/00740 



Clone Rvl09 

:::::::::::: :Rvl09SP6. seq: :::::::::::: 

AACAGCTATGACCATGNTTACGCCAAGCTATTTAGGTAACACTATANAATACTCAAGCTTTTACGGTGATCGCGCATC 

ACCTGGTTCATGAACTGGAAGCAGCGCANCGCTTCCTTTTCGGCCGCAACATGAGCCAGCCTCTCGTCCGCGGTCNGG 

TGCAGGTGCTCGGGCAGCTCGGCCGCGACAGCCGCCTGACCCTGAAACCAGCTTCCATATCCCGCGACNAACNACNCC 

AGTCCGCTACGTAACCCCTCCGCGACTGTCCATGGACAACAGCGCGTTCTCCACCGACCGGGCCCGGGTGTGGGGTGT 

TTCGGCGACCGGCAGC(^GGTGGTCCACACTGCCGACGGGCGCCGCGAGCCGTTCACCGACC^GCCGCCGAACAAG^ 

CCGCCCGATCGCATACTCCAACCGGTTGCGGTACTGCAGGTCAGCTGGCGTACCTCCTCNTCNCGCT 

TGCTCCANCACGTCGCAGAACGGCAAGGAACACGTTCA (SEQ ID NO. 20) 

::::::::::::: Rvl09T7 . seq ::::::::::::: 

GACCGNNCCATGTTTCCACAATGTGGTGCCAGTNCGGNGGCTACGTGCCATCNANACACTGGCGCAGGCTATCGCACC 
CGTTATCNGCTACGAACAAATCNCGGTATGCGTTCTTTAN^^ 

ACNGAAATACGCAGATCGCCNTCNAGCNTGTGTGCCGCGGATTATCANGACTGACCTCCTGGCTGACCGGNNTGTNTG 
GTCGCGATGCCTGGCGCCCGGCCGGCGTGNTCGTGGTCGGCTCGGATAGCGAAGTCAGCTAATTCTCGTGGCAGCTCG 
AAAGGCTCCTGCCGGTGCCGGTCTTTGCGCAAACCATGC^CATGTTACGGTCCCTCTC • 

(SEQ ID NO! 21) 

Clone RvlO 

::::::::::::: RvlOSP6D2 - seq: :::::::::::: 

GGGATGGGCGGGCCCGCTAAACTCTTCGTGTTCCACTAACTCCGGGAGGGNCAATCTCGGGCCGTTATGGCTCACGTC 
GCGTCGCCCTCCGACCGCGAACATTCGGAGTTGGCAGCAACCTGGTAGCACCCTGGCCGG (SEQ ID NO. 22) 

::::::::::::: RvlOT7D4 .seq :::::::::::: : 
NCCGTCGTTGACAAGTAAATATGTCCGCAAAAGTCTCAGCGGCCGAC^ 

AGTCGATGCCGTGGTCGCGGAAGAATGCCTCCCGAAATCGCACGGCCTTCCCNNTTTAAACGGA {SEQ ID NO 23) 



Clone RvllO 

:::::::::::: : RvllOSP6 . seq: :::::::::::: 

TTTAGGTGACACTATAGAATACTCAAGCTTTTGGTCTAGCCGGCCGAGCACGATACGGGTGTCATTGGCCACCGGCGG 
CGGCTGTCCGGGAAATGGCGGGTCCCCGGTGGTTTTGCTGATGAGTGCTGAACCGTANTCGAAGTGGGCGGCGTCAGA 
CTCCACCCANCCAGCAGGCAGCGCGAAGCTGAATCCTCCAACCGGGTTGTCNATCCGGACAAGTTGGGGTGCGTTTGG 
GGCAATGACAGGTGGCNGCGGTGCGTTCGGGTCCGCCGGCGGAAGTGCTGCGTTGGGATCNCCC<3CTGGGCATTCGGC 
NTTTTTGCGGCGGCCGGTGGTNGGGGGGCAACAGGTNTCCCNGTGCGGGTGGCGCTCAACGGTCNACGGCGCAAGCCG 
CCGTTGTTGGTACCNGGGGCGCTGGCTCCGGATCGCGTTGGCGGTCNCCGG (SEQ ID NO. 24) 

:::::::::::: : Rvll0T7 . seq: :::::::::::: 

CTAC^CC^TCGAATACGACGGCGTCGCCNACTTTCCGCGGTACCCGCTCAACTTTGTGTCGACCCTCAACGCCATTGC 

CGGCACCTACTACGTGC^CTCCAACTACTTCATCCTGACGCC^ 

GGTCGGTCCCACGATGACCCAGTACTACATCATTCGCACX3GANAACCTG 

GATCGTGGGGAACCCACTGGCGAACCTGGTTCAACCAAACTTGAANGTGATTGTTAACCTGGGCTACNGCGACCCGGC 
CTATGGTTATTCNACCTCNCCGCCCAATGTTGCGACTCCGTTCGGGTTGTTCCCANAAGTCNNCCCGGTCGTCATCGC 
CGAANCTCTCNTCCCGGGACCC7VCAGGGAATCNGCNATTTCNCCTACAAATCANCCACCTCCA (SEQ ID NO 25) 



Clone Rvlll 

::::::::::::: Rvl 11T7 . seq ::::::::::::: 

GC^TGATCGGCC^CCTTTCGGGCCGCCCGGCATACGGCGGCGTACCGATCTC^ 

CGACGGTGCCGGTTCGCGAGCCGAAGGTGACGACTCTGATTGAATCGAGTTCCAGGTCCAGCGGGTGGCGCAC<^ACG 
GCGCGAGCTCAACGACGTC^lATCNCGTTGTCGCTTTCTACGGTCACCGACCCTGGTGACCGTAGTTCNCCCG 

(SEQ ID NO. 26) 

Clone Rvll2 

::::::::::::: Rvll2SP6 .seq: ::::::::::: : 

GACACTATAGAATACTCAAGCTTGCCAACCGCCAGCCTGCATCCGGCGGCGANCACTGCTCCGCCGACCAGTACGAAC 
CAACCTGCGGTGCCCAGGCCATTGACGATGTGCTGGTCGGCGCCCGCGAGTCCGCGCACCATCAACGCCGCGGGCACC 
ACCANGGCGGCCCCACCCTGC^CGGCGACGATCATTCCGGCGCCGCTCACGGC<^G05GGGCTCGAACANGCACAGCA 
TCAACGTNGTC^CCCGGCCGTGACCGGCCCGCATCGTC^C^C<^ 

CCCGGCCCGCATCGTCACACGGNCTAAGGCCATTGCCGTCCTCCT (SEQ ID NO 27) 
;:::::::::::: Rvl 1 2T7 , seq ::::::::::::: 
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TCGGCGCCATCGGCACCTTCGAGGACCTCTATTTCGACGCCGTGGCCNACCTGAGGTTGGCGGTGGACNAAGTGTGCA 
CCCGGTTGATTCGCTCGGCCTTGCCGGATGCCACCCNGCGCCTGGTGGTCGATCCGCNAANAGACAANTTCTGGTGGA 
NGCTTCTGCTGCCTGCGACACCCACNACGTGGTGGCACCGGGCAGCTTTAGCTGGCATGTCCTGACCGCGCT^GCCGA 
CNACTCCAGACNTTCCACNAANGGTCGCCNNCCCAATGTNCCGNANTGTCTCCGGNTCCCTTTACCNCCCAATGGGCN 
GNTTCCACNGGTTACGGGCCCCNTNCCGGCGGGTCTNCCTCCCAANCTACCAAATACGCCCGACNTTCCGGA 

(SEQ ID NO. 28) 

Clone Rvll3 

:::::::::::: : Rvll3SP6 • seq: :::::::::::: 

ATACTCAAGCTTTTATGGTGATCGCGCATCACCTGGTTC^TGAACTGGAAGCAGCGCAGCGCTTCCTTTTCGGCCG^ 
ACATGAGCCAGCCTCTCGTCGGCGGTCGGGTGCAGGTGCTCGGGCAGCTCGGCCGCGAACAGCCCGGCTTGAACCCTG 
AAAACCNGCTTTCCATATCCCGCGACGAAAGAACGCCAGTTCCGCTACTTAACCCCTCCGCGAACC<jTCCATGGACAA 
CAGCGCGTTCTCCACCAACCGGGCCCGGGTGT (SEQ |Q |SJQ 29) 

:::::::::::: :Rvll3T7.seq: :::::::::::: 

tcggctcaggccgcgctgctggtagagtcgctgaccggtgcaggtt^ 
gccatcgagacactggcgcaggctatcgcacccgttatcg^ 

gtcggcgaccgtcgtcatggtcgacacccacgacggaaagacgcagatcgccgtcaagcatgtgtgcc«c<;gattat^ 
aggactgacctcctggctgaccggcatgtttggtcgcgatgcctggcgcccggccggcgtggtcgtggtcggctcgga 
tagcgaggtcagcgaattctcgtggcagctcgaaagggtcctgccggtgccggtctttgcgovaacaatagcgcaggt 
tacggtcgcgcggggtgcggcctggcggcggcc (seq id no. 30) 



Clone Rvll4 

::::::::::::: Rvll4SP6. seq: :::::::::::: 

C^AGCTATTTAGGTGACACTATAGAATACTCAAGCTTCGCGTCTACGCCGGCCCG^ 

GCCGGTTCCGTACGANCTC^^GCAGGTGGCGCAATGACCGAAACCACCCCAGCCCCGCAAACCCCGGCGGCCCCGGCC 
GGGCCCGCACAATCGTTCGTGTTGGAGCGGCCCATCCANACCGTTGGGCGCCGTAAGGANGCCGTGGTACGAATGCGG 
CTGGTGCCCGGC^CCGG(^VAGTTCGACCTU\ACGGCCGCAGCTTGGANGACT^ 

TTGATCAAGGCACCCCTGGTCACCGTGGATCGGGTGGAAAGTTTCGACATCTTTGCCCACCTGGGCGGCGGCGGCCGT 
CCGGTCAGGCCGGGCCTGCCCTGGGTATCGCCCGGGCATTGATTCTGGTATCCCCNGAAGAACCG (SEQ ID NO. 31) 

:::::::::::: : Rvll4T7 . seq: :::::::::::: 

CGGTTGGCCACCGCTTCTGCGGTGCCGCCGCCGTCGACAATGACCGTGTCGTCCTTGCTGACCACCACGCGTCGGGCC 
GAGCCCAGCACCTCCAAGCCCACCTCGCGCAGCACCATGCCGGCGTCGGGGTTGACCACCTGGCCACCCGTCACCACC 
GCCAGGTCCTCAAGGAAACGCCTTACGGCGGTCACCGAAGTACGGCCCCTTGACCGCGACCGCTTTCAACGTCTTGCG 
AATCGCGTTGACGACCAGCGTCGCCAACGCTTCGCCCTCCACGTCTTCAGCCACGATCAGTAGTGGCTTACCCX^TTCC 
TGCAACCTTTTCCAGCAATGGCAACAGATCGGGAAGCGANCTGATCTTGTCTTGGTGCN (SEQ \Q NO 32) 

Clone RvllS 

:::::::::::: : Rvll5SP6. seq: :::::::::::: 

CO^AGCTATTTAGGTGACACTATAGAATACTCAAGCTTTTGGCTGGGTCGCCTTCGAATTCNGCGTGCACCGCTATGG 
GTTGCANC^GCGGCTGGCGCCGCAC^CCCCACTGGCCCGGGTGTTTTCGCCCCGAACCCGGATaVTGGTGAGCGAA^ 
GGANATTCNCCTGTTCGATGCTGGGATTCGCCACGCOVAGGC^^ 
CC^TCCCCCTCCCTCC^CTTTCCNAAC^T^^ 

cctgcccg (SEQ | D N0 . 33) 

::::::::::::: Rvll5T7 . seq ::::::::::::: 

gcccgcncatggccaatccccgaagac^tc^ttggcc^gtggccgggcgct^ 

gctcgaac^tgcggtgcaacccattcgcaggccggcagggaaa^^ 

ccc^taatgtcgtccgc^ccagatgcgctcnaaaaccncncc^ 

gtcntcagcgcgcccac^tggggtgcc^tcggcacggcaggtatg^^ 

acggtccgc^gangcgc^cacccgccaatgccgaancccacgaaacatcgggrc 

(SEQ ID NO. 34) 

Clone Rvll6 

:::::::::::: : Rvll6SP6. seq: :::::::::::: 
ATACTCAAGCTTGCCC^GCCGTCGATGAC^VAGAAATATGTCCGC 
CGGTACCGCGCCACCGAGTCGATGCCGTGGTC<3CXSGAAGAATGCCTCCCGAAT^ 
AGCATCXGCAATGCC^GCTGC^GTTGCCCCCTGCCGGCa^^ 
■GCCCCGCCGCCAAATTCCAAACAATAAAAATTGCACCCGGC (SEQ ID NO. 35) 
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:;::::::::::: Rvll6T7.seq: :::::::::::: 

CCACCCGTGTATTTTGGGATGGGCAAAAAGGCGAAGCACCGCGTGGCCACGAACGCCGGGAGGGACAATCTCGGGCGG 
CTAGGGCTTCTCGCGGGAAGGCCCGAACGTACGGCGTTTCAACACGTCGCGTCGCCCTCCGACCGCGAACATTCGGGG 
ATGGCAGCAACCTGGTAGCACCCTGGCCGGGCGATGATCTGCAGCGTCGCCGCGGGTAGTCGCCGCCCGGGCGGCTAC 
AGTCTGAAACGCGATGACCATCGATGTGTGGATGCAGCATCCGACGCAACGGTTCCTACACGGCGATATGTTCGCCTC 
CCTGCCCCGT (SEQ |Q NQ . 3 6) 



Clone Rvll7 

Rvll7SP6D2 . seq: :::::::::::: 
CTGCCCATGTTTGGGGACGCCCGACCAGCCGATGCTGGAGGCCTACACGGCCCTTGGTGCGCTGGCCACGGCGACCGA 
GCGGCTGCAACTGGGCGCGTTGGTGACCGGCAATACCTACCGCAGCCNGACCCCTNTCNCAANAGGATNTTGTTCGCC 

ggaccccnctc (SEQ ID NO. 37) 

:::::::::::: :Rvll7T7D4. seq: ::::::::::: : 

CCGACTTTCCGCGG3ACCCGCTCAACTTTGTCT 

ACTTi^TCCTGACGCCGGAACAAATTGA 

ACATCATTCGCACGGAGAACCTGCCGCTGCTAGAGCCACTGCGATCGGTGCCGATCGTGGGGAACCCACTGGCGAACC 
TGGTTCAACCAAACTTGAAGGTGATTGTTAACCTGGGCTACGCGACCGCCTTT ^Q£Q jq (sjq 38) 

Clone Rvll8 

::::::::::::: Rvll8SP6. seq: :::::::::::: 

ATACT GAAGCTTTGT CACAC CAAGTGTTTCGACCAGGCGCTCCATCCGGCGAGTGGATACTCCCAGCAGGTAGCAGGT 
CGCCACCACGCTGGTCAGTGCGCGTTCAGCTCGCTTGCGGCGCTGCAGCAGCCATTCGGGGAAATACCTGCCCTGGCG 
C^GCTGGGGGATCCCAACTTCAATGGTTGCGGCACGGGTGTCAAATTCACGGTGGCGGTAGCCGTTGCCCTAATTGGA 
CCGCTCATCGCTGCTTTCGCGGTACCCCGCCCCGC^(^GGGCTTCGGCTTCAGCCCCCATCA<;GGCGG(^ATAAACTT 
CAAGAGCACC (SEQ ID NO. 39) 

:::::::::::: :Rvll8T7 .seq: :::::::::::: 

GAGGCAGCTTCGCCGGCAATTCTACTAGCGAGAAGTCTGGCCCGATACGGATCTGACCGAAGTCGCTGCGGTGCAGCC 
CACCCTCATTGGCGATGGCGCCGACGATGGCGCCTGGACCGATCTTGTGCCGCTTGCCGACGGCGACGCGGTAGGTGG 
TCAAGTCCGGTCTACGCTTGGGCCTTTGCGGACGGTCCCGACGCTGGTCGCGGTTGCGCCGCGAAAGCGGCGGGTCGG 
GTGCCATCAGGAATGCCTCACCGCCGCGGCACTGCACGGCCAGTGCCGCGGCGATGTCAGCCATCGGGACATCATGCT 
CGCGTTCATACTCCTCGACCAGTCGGCGG7VACAGCTCGATTCCCGGACCGCCCAGCGCATTGGTGATGGAATCGGCGA 
ACTTGGCCACCCGCTGGGTGTTGACATCCTCGACGGTGGGCAATTGCGCCTCGGTAAGCTTTGCCGCGTAGCCTTTTC 

atc (SEQ ID NO. 40) 



Clone Rvll9 

:::::::::::: : Rvll9SP6. seq: :::::::::::: 

ATACTCAAGCTTCACTGACAAGGGACGAATTCGTCGGCCGCCTGTTCGACTGGGTGGTGGCCGAGCTGGTCGCCACCA 
CTC^GGCCGCGGTCACGGCGGTACCGGCGCGGGAGCAAACTCGCGCGGGCATGGCCAACTTCTTGCGGACCATCACCG 
CAGACGCCCGCTTCGGACCCCTGCTGTCCACGACACAGTTGGCCAACGC^ 
CCGCCCTGTTCGC (SEQ ID NO. 41) 

:::::::::::: : Rvll9T7 . seq: :::::::::::: 
TCC^TCACCCGATGTGGCNGGAGCACTGCC^TGTCGATCT^ 

GGGGTCCGCGCGAACTCGACGAGGCGGTCGGAGAAATCGCCANCACCCCGCTGAACCGCGACCACCCGCTGTGGGAGA 
TGTACTTCGTTGAGGGGCTTGCC^CCACCGGATCGCGGTGGTTGCCAAAATTCACCATGCGTTGGCTGACGGTGTTG 
CCTCGGC^AACATGATGGCACGGGGGATGGATCTGCCGCCGGGACCGGAGGTCGGCCGCTATGTGCCTGACCCC<;CTC 
CTACCAAGCGGCA (SEQ ID NO 42) 



Clone Rvll 

:::::::::::: : RvllSP6. seq: :::::::::::: 

AGCTTTGCAGTTGCTGAGTAATGTCGGCCAACGTCACCACAACCGCGATGAATTCAATCATGCCGCCCAGGGCGGCCA 
ACCCAATGGTGGCCGCGAGCGGCAGCTCGATCGCAGCGCGGAGGTTGCCGGCCGCCAGTTGATTCACGAACAG<5GTGA 
GGTCATAGGCGGGCAGGATAGTGACGAAGGCAAGACCTCCATCTGCCGTCGGAAGAAGTATCGAG (SEQ ID NO 43 
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;:::::::::::: Rvl 1T7 . seq ::::;::::::: : 

AGCTTCAGAACAGGCCTGTTGTGGGCGCACCCGGCTCGCCGAGTTCTGCACOCACCGCCTCAAGTGCGGCCCGCACCG 
CCGGCATCTCCCGGTCACGCAGGGCCGCGGCCCGCGCCGCAGCGACGGCGTGTTCGCGCAGTTCGCCGTCAATGATGC 
TGACCTGATCGGCCACCCGGGCGTTCTCGGCGTCGTCGCGTTCACTAATCGCGGTGCTCAGCAGCGTCTCGACAGCCA 
CCACCCGAGTGGCGACCAGCTGCTCCACCACGGACCGCAGCGATGCCCCTC ^ggQ jq N q ^ 

Clone Rvl20 

:::::::::::: : Rvl20SP6. seq: :::::::::::: 
ATACTC^GCTTCAGTTCCTCCACGACGCGTTCCCAAATG^^ 

GCCATACCCCTTACTTCGGCAACGCTGGGCGGATTGGCCCTGCCGCTGCACCAAACCATCAACGCCTTCAAATTGCCG 
GCAATCTCGTTCAGCCAATCCAT (SEQ ID NO 45) 

:::::::::::: : Rvl20T7 . seq: :::::::::::: 

GCTCTACGCCGCCTACGGGTCGAACATGC^TCCCGAGCAGATGCTCGA 

CGGCTGGTTACCCGGGTGGCGGCTGACGTTCGGCGGCGAGG^ 

AGACCCAAATTCGAAGGTGTTCGTCGTGCTCTACGACATGACCCCGGCGGACGAGAAGAACCTT 

CTCCGAGTTCGGTATCCACCAGAAGATCCGATGCCGCGTGGAGCGCATTTCCTCGGACACCACAACGGGATCCCCTCC 

tcg (SEQ ID NO. 46) 

Clone Rvl21 

:::::::::::: : Rvl21SP6 . seq : ::::::::::;: 

atactcaagcttgccaaagagacctcgtcc^ccaagc^ggac^^ 

ccgcgtaaggc^^ccagatggttcgcggcacggtcaacctgcccacaccggcactggttaagaactgcccgcgtcgc 
ggttttcgcggttggtgaaaaggccaatgcctgcgtttgccgtgggggcggatgttgtcgggagtgacaatctgatca 
aaaggattcagggcggttggctggaattcaatgccgcaatcgcgacaccgg (seq id no. 47) 

::::::::::::: Rvl21T7 . seq: :::::::::::: 

CCACGGCGTGGATCAAGGTACCGGCCGGGATGTTGCGCAATGGCAGGTTGTTGCCCGGCTTGATGTCGGCGTTAGCGC 
CGGATTCCACCACATCCCCTTGCGAAAGTCCGTTGGGTGCAATGATGTAGCGCTTCTCCCCATCGAGATAGTGGAGCA 
ACGCAATCCGTGCGGTACGGTTCGGGTCGTACTCGATGTGCGCGACCTTGGCGTTGACACCATCTTTGTCATTGCGGC 
GAAAGTCGATCATCCGGTAAGCGCGCTTATGACCGCCGCCTTTGTGCCGGGTGGTAATCCGGCCATGCGCGTTGCGTC 
CACCGCGACGTGCAGCGGGCGCACCAGCGACTTCTCCGGGGTTGACCGGGTNATCTC (SEQ ID NO. 48) 

Clone Rvl22 

:::::::::::: : Rvl22SP6D2 . seq: :::::::::::: 

GCAGCATGACGGCGGTAGCGAACACCGCCGGATGCAGCGCAAGTAGCGTCGATGTGCTCACGGAATCGCCCCGGCACC 
GCGATCTCGANGATCACCAGTGCC^CCCCCTGCAGCGCNACACCGACGATTCCGTACACCGCCACGCCGATCAGGCCC 
TGGGCC^TCTGATTGGAGCTGGCGTANATGGCGGCGATGGTGACGATGGCCAGCGCCACATACATTGTGGCGGCCAGA 
ACCACGGCGTTGGGGCGGCGGTCGATGAACACTAGGCGACGCAGATCGCCCGGGGTCAACAGGTTGACCATCAGAAAG 
CCTGCGACTAGC^CGGCGGCGCCACTAGGAAGTACAAGAANGTGGCCACCACCCC^ 

TGGTCCCGAAATCGACTCCGGCCTAATACATGACTCTCTCCTTTGCGTCATCGCCTTACTTGTGCGCGGAA 

(SEQ ID NO. 49) 

Clone Rv 

:::::::::::: : Rvl23SP6D2 . seq: :::::::::::: 

GGGACACACCTCGATGCTGCCGCNATGGACGCGGTCGAACGCAAGC^GCTGATCGAGCTACAACGCCGCGCGGAACGC 
TTCCGCCGCGGGCGTGACGCATCCCGTTGACCGGCCGGANCNCTCTCTA (SEQ ID NO. 50) 

:::::::::::: : Rvl23T7D4 . seq: :::::::::::: 

TGGGCGCCTCTTTCGGCCTTCCCNNTTTAAACGNAGCANGACATTCTGGGTATCGAGTTGTACTGGATGGTGTTGGCG 
ATGTCGGTGATCCTGCTCCTGGCGGTGGGATCCGACTACAATCTGCTGCTGATTTCCCGGTTGAAAGAGGAAATTGGG 
GCCGGATTGAACACCGGAATTATCCGTGCCATGGCTGGTACCGGGGGAGTGGTGACGGCTCCCGGCATGGTGTTCGCC 
GTTACCATGTCGTTGTTTGTGTTCAGCGATTTGCGAATTATTGGTCAGATCGGTACCACCATCGCCTTCCC 

(SEQ ID NO. 51) 

Clone Rvl24 

:::::::::::: :Rvl24SP6D2.seq: :::::::::::: 

CCGATCGGCGCCGC^CTGGTTGGTGTTNCGGATGAATCC<3CAGC<3AAAATGTAGCTGC<^TGGCGTGTCGTGA 
TNGGCXSTCGACGCTCGTGGCAGCCACCGANCGGTTGGTCO^ 
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ACGGCCGATGAGCTGACCGAGGTCGACAGCGCCGTGTTGGCTGACTTGGAACCGACATGGAGTCGCCCCGGTTGGCGT 
CACCTCAAGCATTTCAATGGTTATGCGACCAGTTTTTGGGTTACGCCGTCAGACATCACGTCGGAGACTTGGATGAGC 
TGTGTCTGCCAGATAGCCCCGAATCGGGACGACCGTGGTCACGGTGCGTCTGACCACTCG<3GTC<5GGTCGGCCGCGCT 
ATCGGCATGGGTGCGTNATCACAGCGACACGCGCCTGCCCAAGGANGTNCGGNCGGACC /oi»^ .r^ 

(oEQ ID NO. 52) 




Clone Rvl26 

:::::::::::: : Rvl26SP6. seq: :::::::::::: 

CTTGATTTTGATCATCATGACGATCATCACCCTAATTTTQCTACCCGCACTGGTTATCGTGGGTACCGTCGTGCTTTC 
CATGGGCGCCTCTTTCGGGCTTTCCGTATTGGTCTGGCAGGACATTCTGGGTATCGATTTGTACTGGATGGTGTTGGC 



r, (SEQ ID NO. 54) 

:::::::::::: : Rvl26T7 . seq: :::::::::::: 7 

GGGGATCCCTAGATCGACCTGCAGGCATGCAAGCTTGGCGTGTCGTTCCAACCCGAATTGGCTTTCGGCGCCATOGGT 
GAGGCGGGACACACCTCGATGCTGCCGCCATGGACGCGGTCGAACGCAAGCAGCTGATCGAGCTACAACGCCGCGCGG 
AACGCTTCCGCCGCGGGCGTGACCGCATCCCGTTGACCGGGCGGATCGCGGTGATCGTCGATGACGGCATCGCCACCG 
GAGCNACTGTCAAGGCGGCGTGCCAGGTCGCCCGGGCGCACGGTGCGGACAAGGTGGTGCTGGCGGTCCCGATCGGCC 
CAGACGACATCGTGGCGAGATTCGNCGGGTACGCCGATGAGGTGGTGTGTTTGGCGACGCCGGCGTNGTTCTTCGCCG 
NCGGGC^GGTTACCGt^CTTCACCCAGACCTCCGACGACGAGGTGGTGGCGTCTCCTGGATCGTGCTC 

(SEQ ID NO. 55) 

Clone Rvl27 

:::::::::::: : Rvl27SP6. seq: :::::::::;;: 

AAGGCTGCAGGTCGAAGCGGNTGGTTACGACTCCCTGTGTGTGATGGACCAGTTCTACTATCTGCGTCTACACGGCCC 
TTGGTGCGCTGGCCACGGCGACCGAGCGGCTGCAACTGGGCGCGTTGGTGACCGGCAATACCTACCGCAGCCCCGACC 
CTGCTGGCAAAGATNATCACCACGCTCGACGTGGTTAGCGCCGGTCGAGCGATCCTCGGCATTGGAGCCGGCGGGTTT 
GAACTGGAACACCGCCAGCTCGGCTTCGAGTCCGGCACTTCCAGTGACCGGTTCAACCGGCTCGA (SEQ ID NO 56) 

::::::::::::: Rvl27T7 . seq: :::::::::::: 

CTTTCCGCGGTACCCGCTCAACTTTGTGTCGACCCTCAACGCCATTGCCGGCACCTACTACGTGCACTCCAACTACTT 
CATCCTGACGCCGGAACAAATTGACGCNGCGGTTCCGCTGACCAATACGGTCGGTCCCACGATGACCCAGTACTACAT 
CATTCGCACGGAGAACCTGCCGCTGCTACAGCCACTGCGATCGGTGCCGATCGTGGGGAACCCACTGGCGAACCTGGT 
TC^ACCAAACTTGAAGGTGATTGTTAACCTGGGCTACGGCGACCCGGCCTATGGTTATTCGACCTCGCCGNCCAATGT 
TGCGACTCCGTTCGGGTTGTTCCAGANGTCAGCCCGGTCGTCATCGCCGACGCTCTCGTCN ( S£ q |q N q ^ 

Clone Rvl28 

:::::::::::: : Rvl28SP6. seq: :::::::::::: 

CGGTCATAGCCCTCGGGTCCGGCCAGCACTCCGCAGGCTTCGTCGGGGTGGTCGCGACGCGCATGGGCCACCATCGCA 
TTCACCTVGGTCTGCGCGAATCTVCCAGCACGTAGACGGTTCCTTTCCT^ 

TCCGGG/^AACATGTCACGGTAGGTCGGTATTCCGGCTACCGGCTGAGCATTGAGCACGCCGGCCAGCAC 
CAGGC^T»GCCGCCGCCGC^CCGATCGCGGTGACCAGCrGAGTCTCCGGAGAOVATGC^GCCGGCAC 
CGGCGGCACCGCTACNGCGCCCGTGG (SEQ ID NO. 58) 

:::::::::::: : Rvl28T7 . seq: :::::::::::: 

GTGATGGCACGCCACCGCGACACCACCCGGCTGCGCTACNTCGAGCCATACCGGGCGGAGCTACATCGGCTCCGCCGC 

CCAGTGTTCGGGCCCTCTTTCGAGGTCGAGGTCGATACCGATTTGCGCATCCGCANCCGCNCCCTGGACGACAGAACC 

GTGCCCTACGAGTGCTTGTCGGGCGGGGCCAAAGAACAGCTTGGCATCCTGGCGCGATTGGCCGGCGCGGCGCTGGTC 

GCCAAGGACGACGCCGTTCCGGTGCTGATCGACGACGCGCTGGGGTTCACCGATCCGGAGCGACTATCAAGATGGGGG 

AGGTCTCTGACACCATCGGCCCCNACGGACATGTGATCGTGCCGACGTGCAGTCCCACCCCG ,r> m 

(obU ID NO. 59) 

Clone Rvl29 

:::::::::::: : Rvl29SP6. seq: :::::::::::: 

gcgaaagtccgtt<xkstgcaatgatgtagcgcttctccccatoga<^ 
tcx;ggtcgtactcgatgt<;c<x:gaccttggc^ 
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CGCGCTTATGACCGCCGCCTTTGTGCCGGGTGGTAATCCGGCCATGCGCGTTGCGTCCACCGCGACCGTGCAGCGGGC 

GCACCAGCGACTTCTCCGGGGTTGACCGGGTGATCTCGGCGAAATCAGATACGCTGGCGCCGCGACGACCAGGCGTCG 

TGGGCTTGTNCTTGCGAATTGNCATGTCTAATCANGTCTTTCTCTCACGCTCTCGTCGCCGGGCTAGGCCGCATTrrr 

CTGCTCCTCCTCATCGCTTCGCTCTGCATCGTCCCCGGGCTAAGCCCGTGCCCCGAAA ,^ ^ 

(SEQ ID NO. 60) 

::::::::::::: Rvl29T7 . seq: :::::::::::: 

GATGGTTCGCGGCACGGTCAACCTGCCACACGGCACTGGTAAGACTGCCCGCGTCGCGGTATTCGCGGTTGGTGA^ 
GGCCGATGCTGCCGTTGCCGCGGGGGCGGATGTTGTCGGGAGTGACGATCTGATCGAGAGGATTCAGGGCGGCTGGCT 
GGAATTCGATGCCGCGATCGCGAACACCGGATCAGAATGGCCT^AAGTCGGTCGCATCGCTCGGGTGCTGGGTCCGCGC 
GGCCTGATGCCCAACCCGAAAACCGGCACCGTCACCGCCGACTCCCCATGGCGTCCCGGATATCAAGGGCCGGCAJU^T 
CAACTTCCCGGTTGATCAGCAAGGCAACCTGCCTCCNCCTCCGG (SEQ ID NO 61) 

Clone Rvl30 

::::::::::: : : Rvl30SP6. seq: : 
ATACTCAAGCTTCGTCATAAGACC^ 

TCGCATCATCCTCCC^CGACGGGCCGCTCATC^GCTTGGGCCATTTCAATGTACrTGATACCCC 
CCACTGCGACAATTCAAACACGGTGTCACACGGTGAATAGTGTCGAGATGGGCTCTGATCAACCGTCGCAAACCCGfeT 

ttcgcatc^tagcggaatcccaccgggttgcatggaggctgctga 

AACAACCGCCWCGGAAACTTTGCA (SEQ |Q N q 62) 
:::::::::::: : Rvl30T7 . seq: :::::::::::: 

CGAATTCGGCGTGCACCGCTATGGGTTGCAGCAGCGGCTGGCGCCGCACACCCCACTGGCCCGGGTGTTTTCGCCCCG 
AACCCGGATCATGGTGAGCGAAAAGGAGATTCGCCTGTTCGATGCTGGGATTCGCCACCGCGAGGCCATCGACCGATT 
ACTCGCCACCGGGGTGCGAGAGGTGCCGCAGTCCCGCTCCGTCGACGTCTCCGACGATCCATCCGGCTTCCGCCGTCG 
GGTGGCGGTAGCCGTCGATGAAATCGCTGCCGGCCGCTACCTGCAAGGTGATTCTGTCCCGTTGTGTCGAAGTGCCTT 
TCGCGATCGACTTTCCGTTGACCTACCGGCTGGGGCGTCGGCACAACACCCCGGTGAGGTCGTTTTTGTTGCAGTTGG 
GCGGAATCCGTGCTCTGGGTTACAGCCCCGAACTCGTCACGGCGGTGCGCGCCGACGGAGTTGTTATCACCGATCCGT 
TGGCCGTACCGCGCCTTGGGC (SEQ ID NO 63) 

Clone Rvl32 

::::::::::::: Rvl32SP6 . seq : :::::::::::: 

TCAGACTCCACCCAGCCAGCAGGCAGCGCGAAGCTGAATCCTCCAACCGGGTTGTCGATCCGGACAGGTTGGGGTGCG 
TTTGGGGCAATGACAGGTGGCGGCGGTGCGTTCGGGTCGGCCGGCGGAGGTGCTGCGTTGGGATCGCCCGGCTGGGCA 
TTCNGCGTGTTGGCGGCGGCCGGTGGTGGGGGGGCAACAGGTGTCGCCGGTGCGGGTGGCGCTGCAGCGGTCGACGGC 
GGCGAAGCGGCCGTTGTGGGTACCGGGGGCGCTGGCTCCGGATCGGCGTTGGCGGTCGCGGGCACCGCAACGGTCACC 
AAGCTGGCGCTGGCCATCGCCGCGATAGCCAGTGCCGCCAATCGTCCCTTGCGACGTGTCAAGTNGGGGTCCACCTGA 
TGCATGGCCAAAGAACCTACCGTGTTAACGGCNCAACNCAAGGACCGCGCCGGTCGCN (SEQ (D nq 

: Rvl32T7 . seq: :::::::::::: 

TTTCCGCGGTACCCGCTCAACTTTGTGTCNACCCTC^\ACGCCATTGCCGGCACCTACTACGTNCACTCCAACTACTTC 
ATCCTGACGCCGGAACAAATTGACGCAGCGGGTCCGCTGAACAATTCGGTCCGTCCCACGAAAGAACCAGTTTTNCNT 
CTTTCNCACGGAGAACCTGCCGCTGCTAGAGCCACTGCGATCGGTGCCGATCGTGGGGAACCCACTGGCGAACCTGTG 
TTTCAACCAACACTTAGAGTGTAATTGTAAACCTGGGCTAGGGGAAACCGGCT 
NTGTTTCGAATACTCCGTTCGGGTTGTCCCCAAA ^ gEQ )D NQ ^ 

Clone Rvl34 

::::::::::::: Rvl34SP6. seq: :::::::::::: 

GCTTCCGGCTCGTATGTTGTGTGGAATTGTGACCGGATACCAATTTCACACAGGAAACAGCTATGACCATGATTACGC 
CAAGCTAGTTAGGTGACACTATACAATACTC^VAGCTTGCCGGCTGGTGGGCCGACC7VCTTC<3ATGG^ 

ACTGCTGCCCGGCCAATTCTTCTTGGTCGCCCGGACCGATGGACCGCGGCTGGGATTCCAGAAGGTGCCCGATCCCGC 
CCCTGGGAAAAACCGCGTGCACCTCTACTTCACGACCAACGAC ^g EQ |p N q ggj 

:::::::::::: : Rvl34T7 , seq: :::::::::::: 

CCGATCGACTGATGCGCCGACAACCACGCCCCAACAACTGGAATGAACCGTCGTGACCATCATCAGCACGCGGTTX3TA 

GGCGACTTGCGAC^TGTTC^CCCGCOTTACTCGGACGGAATCTTCAAACCGAAACAGCCCAGCTCGGCCAGGCCTTT 

C7VCGTACTCGTCGGGGATCTGGGCAC<^CGCTCGAGGACGCTGCCGTCCACGGTGTCTA€GAATTCCCGCAGTT1H3AC 

OVGAAACGCCTCGGTTCGGGCCTCCTCGGCGTCCGACGGCTTGGGAAATGGGTGTATGACCCCTACGGGAAACCGGCC 
CTVCAAAGAGTTCTTTGGCGAAGGACGGTTTATCCCAACC^CT^ 

CTCGGTGACCTGAGTTTGCTGTGCCATCGCCGCCTCCTCCCTGA ir> . 

{SEQ ID NO. 67) 
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Clone Rvl35 

: Rvl35SP6 . seq: 

TGCATCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACG 
CCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTTTTACGGTGATCGCGCATCACCTGGTTCATGAACTGGAAGC 
AGCGCAGCGCTTCCTTTTCGGCCGCAACATGAGCCAGCCTCTCGTCGGCGGTCGGGTGCAGGTGCTCGGGCAGCTCGG 
CCGCGACAGCCGCCTGACCCTGAAACCAGCTTCCATATCCCGCGACGAACGACGCCAGTCCGCTACGTAACCCCTCCG 
C^CTGTCCATGGACAAC7^GCGCGTTCTC(^CCGACCGGGCCCGGGTGTGGGG 

GTCCACACTGCCGACGGGCGCCGCGAGCCGTTCACCGACCAGGCCGCCGAGCAAGTCCGCCCGATCGCATACTCC 
:::::::::::::Rvl35T7. S eq::::::::::::: (SEQ ID NO. 68) 

GGGGGCGCTGCTGGTATAGTCGCTGACCGGTGCAGGTTTCGACAATGTGGTGCCGGTTCGGCGGCTACGTGCCATCGA 
GACACTGGCGCAGGCTATCGCACCCGTTATCGGCTACGAGCAAATCGCGGTATGCGTTCTTGAGCATGAGTCGGCGAC 
CGTCGTCATGGTCGACACCCACGACGGAAAGACGCAGATCGCCGTCAAGCATGTGTGCCGCGGATTATCAGGACTGAC 
CTCCTGGCTGACCGGCATGTTTGGTCGCGATGCCTGGCGCCCGGCCGGCGTGGTCGTGGTCGGCTCGGATAGCGAGGT 
CAGCGAATTCTCGTGGCAGCTCGAAAGGGTCCTGCCGGTGCCGGTCTTTGCGCAAACGATGGCGCAGGTTACGGTCGG 



(SEQ ID NO. 69) 

Clone Rvl36 

:::::::::::: : Rvl36SP6. seq: :::::::::::: 

TGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATCATTACG 
CCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTTCCGTACAGGTCGCCTCCAACACGGCGGGGAAGCGACACCA 
GCCTACCGAGCTTGGAGTCCAGGACGCCAGCGGCGGCGTCGGTCTGCGTCGTGGTGCCGCCGGGGTGGCGTTGGCTGG 
CAACGATCTCCACCCAGCCGGTCGGGTTACCCACGATCTCGGCATAGACGCGGGCCGAGGCCGGTGCGATACCGTATT 
GCGTCAATTGGGACGCGGTTGTGCATTCGGCTAGCTCGGTTGCCACACCCGTCAGGGGTTCGACGTTGGCGGGTTCGG 
CGGGCCCCAGCACCGCTGTCACCATGCCCGCCAAGCCGACCTGCGGCGCCACCAACT (SEQ ID NO 70) 

:::::::::::: : Rvl36T7 . seq: :::::::::::: 

CGGCATGACCACCGACAGGCCCGACTGGTCGTACCACTCGAACGCCGGGGTGTTGATGTCCCAGCCGCTG/^AGTCGTC 
CTGCGCGCGCAGGCCGTCGAGCAGGTACAGGGCGGGCGAGTTGGCACCACCACTTTGGAATTGGACCTTGATGTCACG 
GCCCATCGACGGCGACGGCACCTGCAGGTACTCCACCGGCAAGCCCGGCCGGGAAAATGCCCCCGCGGTCGCCGTGCC 
ACCGACGGCGCCGACCAGACCCGACACTAGGGCCGCGCCGACGGCCCCGACCACGAGTCGACGCGACATACCCGTGAC 
GGCGCCACGAACCCTGTCAACAAGCTGCATTCTTGCTTCCCTCATCCTCATCTCAACGCATCCATGCATGTTTG<;GCG 
CATCCTGAATTANGTCAGACTGCAGGCGCTGGGCCGGCAGTGCTCGTGTATCAACCACAACTTCGGGCGT 

(SEQ ID NO. 71) 

Clone Rvl37 

:::::::::::: : Rvl37SP6 . seq : :::::::::::: 

TTCC^CCCTAATTGGCTTTCGGCCCC^TCCGTGAGGACGGGGTGCGGGTGCTCAACAACAACGTCGTCCGCGGGACA 

C^CCTCTATGCTGCCGCC^TGGACGCGGTCCAACGCAAGCAGCTGATCGAGCTACAACCCCGCGCGGAACGCTTCCGC 

CGCGGGCGTGACCGCATCCCGTTGACCGGGCGGATCGCGGTGATCGTCGATGACGGCATCGCCACCGGAGCGACGGCC 

AAGGCGGCGTGCCACGTCGCCCGGGCGCACGGTGCGGACAAGGTGGTGCTGGCGGTCCCGATCGGCCCAAACGACATC 

GTGGCGAGATTCGCCGGGTACGCCGATGAGGTGGTGTGTCTGGCGACGCCGGCGTTGTTCTTCGCCCTCGGGCAGGGT 
TACCGCAACTTCAC (SEQ , D N q 73) 

:::::::::::: : Rvl37T7 . seq: :::::::::::: 

CAGGCATGCAAGCTTTCCGCCGATACCCGCCATGTCGCGCACATCCAGGACTTCTGGGGGGATCCGCTGACAGCGGCG 
GGATCCCAAAGTGCGGATGATCGGGCCGCCTACGTCGTGGTGTACCTCGTCGGTAACAACGAAACCGAAGCGTATGAC 
TCGGTCCACGCGGTGCGGCACATGGTGGACACCACACCGCCACCGCACGGGGTGAAGGCCTATGTCACCGGTCCGGCA 
GCACTCAATGCCGACCAGGCCGAGGCCGGAGACATVAAGTATCGCTAAGGTC^CCGCCGATCACNAGCATGGTGATCGC 
AGCAATGTTGCTAGTGATCTATCGCTCCGTAATTACCGCGGTTCTCGTCTTGATCATGGTCGGCATCGACTCGGCCAA 
TCCGCGGATTC^TCGCCTTGCTCGCCGAAGACAACATTTTCTVCCTTTCACATTTGCACCAACCTGCTCTTCTCAT 

(SEQ ID NO. 73) 

Clone Rvl38 

:::::::::::: : Rvl38SP6 . seq : :::::::::::: 

CACTACTCAAGCTCTCTCNTCATTACCACCCCTGTAATTTGGGATGGGCAAAAAGGCGAAGCACCGCTTGGOCACNAA 

CGCCGGGAGGGACAATCTCGGGCGGCTATGGCTTCTCCCGGGAAGGCCCCAACGTACGGCGTTTCAACACGTCGCGTC 

GCCCTCCGACCGCGAACATTCGGGGATTGGCACCAACCTGNTACCACCCTGGCCGGGCGATGATCTGCAGCGTCGCCG 

CGGGTAGTCCCCGCCCGGGCGGCTAC^GTCTGAAACCCCGATGACC^^ 

GTTCCTA<^CGGCGGATATGTTCTCCTTCCTGCGCCG^ 

(SEQ ID NO. 74) 
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GCCTCGGGTTCACGCAGCCGTTGCCGCCCGCAGCGGACGATCACATCGCCGCGATCGCCCTGTTCGGGAATCCCTCGG 
GCCGCGCTGGCGGGCTGATGAGCGCCCTGACCCCTCAATTCGGGTCCAA^ 

CATTTGTTCGGACGGCAACCGGTGGCAACGCACCTAAGCTACTTGCCCGGGATGA ^ ,^ „ N 

(SEQ ID NO. 75) 



CGGACATCCTTCCCCTGATACCCGCGGTCGAACCAGCCACGTGTCCATCATCAGGGGTCAACCCCGGCCAAGGGCGAC 
GGCACGCCAAGTTCGCCGACCGTTAACCTAGTGCTGTTAGCTTCATTTGCTGCGAGCAAAACAGCTGGTCGGCCGTTA 
GGAACTGAATTGAAACTCAACCGATTTGGTGCCGCCGTAAGTGTCCTGTCTGCGGGTGCGCTGGTGTTGTCCCCGTGT 
GGTAACGACGAO^ATGTGACCGGGGGAGGTGCAACCACTGGCCTVGGCGTCCGCGAAAGTCCATTGCNGGGGGAAGAAG 

acac (SEQ ID NO. 82) 
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Clone Rvl42 

:::::::::::: : Rvl42lS1081 . seq: 

GAAAGTGCCCCAAGGTGTTGGTGAAACTCGCTGGACGGTCCCCAGGATGTTGGCAGCACATTCACCCGACATGACCGG 
AGCAAGACCGGACATCCTCCCATACCGTCGTCGCCGTGTACATCCGTAGCCCGTCCTGGCAGGTGCTGGGTTGAACAA 
AATCAGCCCAACACCTGCCACGACGAAGAAGCGGGTTGCGCTGGCATGTCTTGTCGGCTCGGCGATCGAATTCTACGA 
ATTCCTTATCTACGGGACCGCTGCGGCGCTGGTGTTTCCCACCGTGTTCTTCCCACACCTGGATCCCACGGTGGCCGC 
CGTGGCCTCCAAGGGGACATTTGCTGTGGCGTTCCTATCCCGGCCGTTCGGCGCGGCCGTCTTTGGATACTTTGGAGA 
CCGCCTCGGCCGCC7VGAAGACCCTGGTCGCCACACTGTTGATCATGGGCCTGGCAACCGTGACTGTTGGGCTGGTTCC 
ACGACAGTGGCCATCGCGC (SEQ ID NO 83) 

::::::::::::: Rvl42SP6.seq: :::::::::::: 
ATATTCAAGCTTTGTC^CACCAAGTGTTCCGACCAANCGCTCCATCC^ 

CGCCACCACGCTGGTCAGTGCGCGTTCATCTCGCTTGCGGCGCTGCAGCAGCCAGTCCGGGAAATAGCTGCCCTGGCG 

CAGCTTGGGGATCGCGACGTCGATGGTTGCGGCACGGGTGTCGAAATCACGGTGGCGGTAGCCGTTGCGCTGATTGGA 
CCGCTCATCGCTGCGTTCGCGGTAGCCCNCCCCGCACAGG<^^ 



AGAAGAGGTCAGTGCGTCCTTTCCTTCG ^ SE q |q n0 84) 

: Rvl42T7 . seq: :::::::::::: 

CAGGCATGCAAGCTTTTTGAGCGTCTCGCGGGGCAGCTTCGCCGGCAATTCTACTAGCGAGAAGTCTGGCCCGATACG 

GATCTGACCGAAGTCGCTGCGGTGCAGCCCACCCTCATTGGCGATGGCGCCGACGATGGCGCCTGGACCGATCTTGTG 

CCGCTTGCCGACGGCGACGCGGTAGGTGGTCAAGTCCGGTCTACGCTTGGGCCTTTGCGGACGGTCCCGACGCTCGTC 

GCGGTTGCGCCGCCAAAGCGGCGGGTCGGGTGCCATCATGAATGCCTCACCGCCGCCGCACTGCACGGCCAGTGCCCC 

GGCGATGTCAGCCATCGGGACATCATGCTCGCGTTCATACTCCTCGACCAGTCCGCGGAACAGCTCCATTCCCGGACC 
GCCCAACGC (SEQ |D NQ g 5) 

Clone Rvl4 3 

:::::::::::: : Rvl 43SP6 . seq: :::::::::::: 

ATACTCAAGCTTTTGGCTGGGTCGCCTTCCAATTCAGCGTGCACCGCTATGGGTTGCAGCAGCGGCTGGCNCCGCACA 

CCCCACTGGCCCGGGTGTTTTCGCCCCGAACCCGGATCATGGTGAGCGAAAAGGAGATTCNCCTGTTCGATGCTGGGA 

TTCGCCACCGCGAGGCCATCGACCGATTACTCGCCACCGGGGTGCGAGAGGTGCCGCAGTCCCGCTCCGTCGACGTCT 

CCGACGATCCATCCGGCTTCCGCCGTCGGGTGGCGGTAGCCGTCGATGAAATCGCTGCCGGCCGCTACCACAAGGTGA 

TTCTGTCCCGTTGTGTCCAAGTGCCTTTCGCGATCGACTTTCCGTTGACCTACCGGCTGGGGCGTCGGCACAACACCC 

CGGTGAGGTCGTTTTTGTTGCAGTTGGGCGGAATCCGTGCTCTGGGTTACAGCCCCGAACTCGTCACGGCGGTGCGCC 
GCCGAC ( g EQ |D NQ g 6) 

:::::::::::: : Rvl 4 3T7 . seq: :::::::::::: 

caggcatgcaagcttc^cctattgacgcattgtgcgaactgacggcgcccgcgcatggccaatcc<;gaagaccat^ 
ttggccagtggccgggcgctaacaggttccagccccccaccagtgccgctcgaacatgcggtgcaacccattcgcagg 
ccggcagggaaagc^ccgcggaagccgcaaagggctgc^gttccgcgccc^ 

cgaaaaccgccgccggcagtcagcgcacccgacgcgaggtcgagagacgtcgtcagcgcgcccacatggggtg 
cggc^cggc^ggtaggccgcgcgcaacccctacgcgtggtgcatgccacggtccgcaggaggccaccac 

(SEQ ID NO. 87) 



:::::::::::: : Rvl44T7 . seq: :::::::::::: 
CAGGCATGGAAGCTTTANCANCATCAACCCCGCCCCGCACCAGCACCGA 

CGAACTGGCNCAAACCATCTGGCGACCGCGACCACCGGCAACATGGGTACCGGCGATTTCCGGTGCCAATGCCGACCC 
GACGGGCCGCTCTCACCGCAGGTGACCTCGATCACCGAGACCAGCCGGCCGTTATACTCACGCACCCCTACCGTGTCA 
CGCCCAAAACGGCGCTGGTGGTCGATTGCCGGAGTGCACCCCGCACCCAGTGTCGTGCXCGGATCCGCCGACCAATCC 
CGC^CCCACGTCGCCAAACCCGAAATC^CCGTGATGCCGTGGTAACTC^ 
ACGCCGACGCCGAACCACCACGCACATGATGATCGGCTG ^ gEQ jD NQ gg j 
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Clone Rvl45 




Clone Rvl46 



ATACT CAAGCTT GATTTTGATCATCATGAT GATCATCACCCGAATT GT GGTAGCCGCAGTGGTTATCGTGGGTACCGT 
CGTGCTTTCCATGGGCGCCTCTTTCGGGCTTTCCGTATTGGTCrGGCTVGGACATTCT 

GGTGTTGGCGATGTCGGTGATCCTGCTCNTGGCGGTGGGATCCGACTACAATCTGCTGCTGATTTCCCGGTTGAAAGA 
GGAAATTGGGGCCGGATTGAACACCGGAATTATCCGTGCCATGGCTGGTACCGGGGGAGTGGTGACGGCTGCCGGCAT 
GGTGTTCGCCGTTACCATGTCGTTGTTTGTGTTCAGCGATTTGCGAATTATTGGTCAGATCGGTACCACCATCGGCCT 
GGGCTTGCTGTTCGACACCCTCGTCGTGCCTCGTTCATGAAACCGTCCATTGCTGCCCTGCTGGGACCTGGTTCTGGT 
GGCCGCTACGGGTGCGCCCGCGCCCGGCAGTCAAATCTTCCGCCG (SEQ ID NO 92) 

:::::::::::: : Rvl4 6T7 . seq: 

CAGGCATGCAAGCTTGGCGTGCCGTTCCAACCCGAATTGGCTTTCGGCGCCATCGGTGAGGACGGCGTGCGGGTGCTC 

AACGACGACGTCGTCCGCGGGACACACCTCGATGCTGCCGCCATGGACGCGGTCGAACGCAAGCAGCTGATCGAGCTA 

CAACGCCGCGCGGAACGCTTCCGCCGCGGGCGTGACCGCATCCCGTTGACCGGGCGGATCGCGGTGATCGTCGATGAC 

GGCATCGCCACCGGAGCGACGGCCAAGGCGGCGTGCCAGGTCGCCCGGGCGCACGGTGCGGACAACGTGGTGCTGGCG 
GTCCCCATCGGCCCAGACGACATCGTGGCGAGA ^g EQ )D NQ ^ 

Clone Rvl47 

::::::::::::: Rvl47SP6 . seq: :::::;:::::: 

ATACT CAAGCTTTTACGGTGATCGCGCATCACCTGGTTCATGAACTGGAAGCAGCGCAGCGCTTCCTTTTCGGCCGCA 
ACATGAGCCAGCCTCTCGTCGGCGGTCGGGTGCAGGTGCTCGGGCAGCTCGGCCGCGACAGCCGCCTGACCCTGAAAC 
CAGCTTCCATATCCCGCGACGAACGACGCCAGTCCGCTACGTAACCCCTCCGCGACTGTCCATGGACAACAGCGCGTT 
CTCCACCGACCGGGCCCGGGTGTGGGGTGTTTCGGCGACCGGCAGCCANGTGGTCCACACTGCCGAAG 

:::::::::::: : Rvl47T7 . seq: :::::::::::: < SEQ 10 NO - 94) 

TAGTCGCTGACCGGTGCAGGTTTCGACNATGTGGTGCCGGTTCGGCGGCTACGTGCCATCGAGACACTGGCGCAGGCT 
ATCGC^CCCGTTATCGGCTACGAGCAAATCGCGGTATGCGTTCTTGAGCATGAGTCGGCGACCGTCGTCATGGTCGAC 
ACCCACGACGGAAAGACGCAGATCGCCGTCTANCNTGTGTGCCGCGGATTATCAGGACTGACCTCCTGGCTGACCGGC 

ATGTTTGGTCGCGATGCCTGGCGCCCGGCCGGCGTGGTCGTGGTCGGCTCGG /eC n Kirs ^ 

(otU IU INU, 95) 

Clone Rvl4 8 

:::::::::::: : Rvl48SP6. seq: :::::::::::: 

ATACTCAAGCTTTCCGCCGATACCCGCCATGTCGCGC^CATCC^GAACTTCTGGGGGGATCCGCTGACAGCGGCGGGA 

TCCCAAAGTGCGGATGATCGGGCCGCCTACGTCGTGGTGTACCTCGTCGGTAACAACGAAACCGAAGCGTATGACTCG 

GTCCACGCGGTGCGGCACATGGTGGACACCACACCGCCACCGCACGGGGTGAAGGCCTATGTCACCGGTCCGGCAGCA 

CTCAATGCCGACCAGGCCGAGGCCGGAGACAAAAGTATCGCTAAGGTCACCGCGATCACGAGCATGGTGATCGCAGCA 

ATGTTGCTAGTGATCTATCGCCCCGTAATTACCGCGGTTCTCGTCTTGATCATGGTCGGCATCGACCTCGGCGCAATC 

CGCGGATTCNTCGCCTTGCTCGCCGACCACAA<^TTTTC^GCCTTTCAACATTTGCGACAACCT^ 

CGATTGCNGCGAAC ( SEQ | D NQ g6) 

:::::::::::: : Rvl48T7 . seq: 

caggcatgcaagcttggcgtgccgttccaacccgaattggctttcggcgccatcggtgaggacggcgtgcgggtgctc 
aacgacgacgtcgtccgctggacacacctcgatgctgccgccatggacgcggtcgaacgcaagcagctgatcgagcta 
caacgccgcgcggaacgcttccgccgcgggcgtgaccgcatcccgttgaccgggcggatcgcggtgatcgtcgatgac 
ggcatcgccaccggagcgacggccaaggcggcgtgcctvggtcgcccg^^^ 

gtcccgatcggcccagacgacatcgtggcgagattcgccgggtacgccgatgaagtggtgttgtttggcgac^ 
ttgtt <seq |D nq g7) 
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Clone Rvl49 

:::::::::::: :Rvl49SP6. seq: :::::::::::: 

ATACTCAAGCTTTGGCATTGTGCACATTTTCCACCCGTGCTCTATTAATGCTGAGCCGCTAATTGTCACCCCAGTCrr 
GAAACACGCGGAGCACCAAATTCACCGCAGCGGCCGGGGCGGTTCAACT^^ 

TGGACAATCGTCGCTGTAGCGCGTCGCGAACACCTC^GCTTCTGCTGCCGCGGCTTCTTCC^GCGATGGTAACCCC^ 
GGTTTCGCCCACGGTCTTACGTAGCAGTGCGACGCGGTGTTCATCTGCATCGACCTCTTGACTCATCCTGTCAAGGM 

gaaggcgtactgggccgactgcgccttctgccgcgccaggtcggcaatcacc^^ 

ACTCTTCCAGGCCACCCTGGCCGAAAGCTCGACATGGTCAATCCGGCCG 1 W.GACTC 

(SEQ ID NO. 98) 

:::::::::::: : Rvl49T7 .seq: :::::::::::: 

CAGGCATGCAAGCTTGCGGGCCGGAGTGGTTTCGACGGCCGCTCGCTTCTCGGCATCGGTTTGGGCTGTCACCAGCAr 

ttggtagttcttc^cgtactgttcttcgagcgtcgagc^ 

GCCGGTCAGGGTGCCCTTCCAGTCCACGCCGCTGTGGTCGGCGAACCGCTTATCTTCAATCGAGACGATCGCCAGCT^ 

C^TCGTGTTGGCGATCTTGTCCGAGGGCACCTCGAACCGGCGCTGCGAGTACAGCCACCCGATCGTGTTGCCCTTcrr 
GTCGACCATCGTCGATACCGCAGGCACTTGCCCCTC Q |D NQ gg) 

Clone Rvl4 

:::::::::::: :Rvl4SP6.seq: :::::::::::: 

ATACTCAAGCTTCCCGGCGGCCAGTACCGAAAGCGCGAACAGCTCGCGGCAGCCCACGACGTGCTGCGTCGGATTGCC 
GGCGGCGAAATCAATTCCAGGCAGCTCCCGGACAATGCGGCTCTGCTGGCCCGCAACGAAGGACTCGAGGTCACCCCG 

gtgcccggggtcgtggtgcacctgccgatcgca^ttg<k:ccacaaccggccgcttgatgcccggtcggcaag^^^ 

GGCAGTTGCCAAACCC*GCGTGATCAGGCTCGGCTCGC<^GT^^ 

GGCCAGGATCTGCGTGTCATCACAACGCTCGCCAAGGAGGTTGTTGTGGTGCTATCGACGGCCrTTAGCCAGATCTTr 

GGAATCGACTATCCGATAGTGTCCGCGCCAATGGACTTGATCGCCG I1L 

(SEQ ID NO. 100) 

:::::::::::: :Rvl4T7.seq: :::::::::::: 

AGCTTCGGTGTAGCCGATCACCGGAAGCCGCATGATCAGCCACGTTTCGCGCCGCCCGGCATACGGCGGCGTACCGAT 

CTCCGCGTCATACACCCGCGGGTAATCGCCGACGGTGCCGGTTCGCGAGCCGAAGGTGACGACGCTGATTGAATCGAG 

TTCCAGGTCCAGCGGGTGGCGCAGCAACGGCGCGAGCTCAACGACGTCAATCACGTTGTCGCTTTCTACGGTCACCGA 

CCCGGTGACCGTAGTCGCCCGGTGCGCTCGGCCGAGAAGTTGCACCGCCACCACCGCGACACCGTCTTGCACGCGGAC 

GCCACCCCCGGATCGGTTGTTGGCCAAGGTAATTGGGTCATTCCATTTGACGGGACGCCGACCCCGCAGCCCCAGTAC 

CGCCCACGACCACGCCGGCTGACCCACCACTGTACGAACACCAAGGCGACGCCGA (dcrx .~ 

(SEQ ID NQ 1Q1) 

Clone Rvl5 

:::::::::::: : Rvl50SP6. seq: :::::::::::: 

ATACTCAAGCTTCGGTGGCTTCGCCCGCCCTGCCGGGTGGACTTCATGACAACGCGGGGGCGATTACCCCCGCTACCG 

ccagcagc^tgacggcggtacctaacaccgcccggatgcctcgcacgtgcctcgatgtgctcac<;gaatcgccccggc 

ACCGCGATCTCGAGGATCACC^GCGTTACCCCCGGCAGCGCGACACCGACAATTCCGTACACCGCCACGCCGATCCGG 
CCCTGGGCCAGCTGATTGGAGCTGGCG (g£Q |Q -JQ2) 

::::::::::::: Rvl50T7 . seq: :::::::::::: 

CAGGCATGCAAGCTTCCACATGTACGGATCCACGAACATCCCGTTGAACTGACAGGTGCGGCCCGGCTCGATCAGGCC 

GGCCACTTGTTCTACGCGGTTACCGAAGATCTCTTCGGTGACCTGCCCGCCGCCGGCCAGCTCGGCCCAGTGCCCGGC 

GTTGGCCGCCGCGGCGACGATCTTGGCGTCCACGGTGGTCCGGGTCTTGCCCGCTAGCACGATCCGCGAGTCGGCCGG 
TCACCCGGGT (SEQ | D N Q. 103) 



Clone Rvl51 




CCGCTCGATGCCGGCCCGTATACCTTCCTCGCCGCCGACGCCCTGGTGCTCAAGGTGCGCGAGGCAGGCCGCGTCGTC 

GGGGTGCACACCTTGATCGCCACCGGCGTCAACGCCGAGGGCTACCGAAAGATCCTGGGCATCCAGGTCACCTCCGCC 

GAAGACGGGGCCGGCTGGCTGGCGTTCTTCCGCGACCTGGTCGCCCGCGGCCTGTCCGGGGTCGCGCTGGTCACCAGC 

GACGCCCACGCCGGCCTGGTGGCCGCGATCGGGGCCACCCTGCCCGCAGCGGCCTGGCAGCGCT ir , 

(SEQ ID NO. 104) 



:Rvl51T7.seq 



— — — - - ™~ - * v.iu.vu.nuuvuvA.ui ^.uninnni usu. I <-v-Ui->-l3U<jV,I iA-tiUAUATCCTCGTAGCGATCCTTG 

GCGAGCAGGTCAACCGGGCGCTGCCCGTCGAGGA<SCCGGTTTTTG<3CG^^ 
AGCGAATCCGAGAGCAG<^GGACGAGGTCACGAAGCTGCGCCAGC^^ 

cgccacccgcgtaccgccogatcg<;acacctgtatgacogcggcgacgtc (g E Q j D NQ 



WO 99/54487 PC T/| B99/00740 

51 



*.« n »« nn w W n.«^ x i ^iML,toTUUfat,ucCGGCTCGAGCAGGCCGGCCATTTGTTCGATGGGGTTAf-r 
<^<^TCTCTTCGGTGACCTGCCCGCCGC^ 

CTTGACCCTGCCGTCGGGGAGGCGAACCACGGTCGGTGCGTATCTCGACCAGGCCCGGGCAACCTCGGGGGTGGCGCr 

gacggtgaacaggttgcgctggccaccgcggctagccgc^ 



Clone Rvl53 

:Rvl53SP6.seq: : : 



:::::::::::: :Rvl53SP6. seq: ::::::::: . .. 

TAACTCAAGGCTTGCGTTGAGGCCCCAGGCCCATCGACGGTTTGGCGGCCTTAAATGCACTGAGGTCGTCAATTGACr 
CCACAGCGGAAATGCCGACTATTCGCAGGCCTCCTTCGCCT^^ 

GGTATATC^CCTCGGTTTCTCGGGTGCTACCGCGTGCCTTGTC<»GGATGAACTCGGCGTTGGAATTGTC^GCCGGC 
CCAATTCATCGAGCGCAGATTCGTACACATGGCCGGCGGCGACATACGCTTCACCGTGGATCTGCTCCACACGGACCr 
CCCTGTCGGGATCCTGCTCACGGGTAAAGGAACTTACNTGGCNCTCGGTGCC (SEQ ID NO. 1 Q gj CGGACCG 

:::::::::::: :Rvl53T7.seq: :::::::::::: 

CCTTCTGCGCCACCCACACCGTCAACGCCCGCGAAGTCGACGTCGTCCAGGCCATCGGCGGCCTCACGGATGGATTCG 
GCGCGGACGTGGTGATCGACGCCGTCGGCCGACCGGAAACCTACCAGCAGGCCTTCTACGCCCGCGATCTCG^GGAA 
CCGTTGTGCTGGTGGGTGTGCCGACGCCCGACATGCGCCTGGACATGCCGCTGGTCGACTTCTTCTCTCACGGCGGTG 
CGCTGAAGTCGTCGTGGTACGGCGATTGCCTGCCCGAAAGCGACTTCCCCACGCTGATCGACCTTGACCTGCATGGCC 
GGCTGCCGCTGCAGCGGTTCGTTTCCGAACGCATCGGGCTCGAAGACGTCGAGGAGGCGTTCCACAAGATGCATGGCG 
GCAAGGTATTGCGTTCGGTGGTGATGTTGTGATGGCCGCCATCGAGCGCGTCATCACCCACGG , cc ~ ln Kln ,„ Q , 



ATTbNOTTTC^GC^TCGGTGAGGACGGCGTGCGGGTGCTCAACGACGACGTCGTCCGCGGGACACACCTCGATGC 
TGCCGCCATGGACGCGGTCGAACGCAAGCAGCTGATCGAGCTACAACGCCGCGCGGAACGCTTCCGCCGCGGGCGTGA 
CCGCATCCCGTTGACCGGGCGGATCGCGGTGATCGTCGATGACGGCATCGCCACCGGAGCGACGGCCAAGGCGGCGT'G 
CCAGGTCGCCCGGGCGCACGGTGCGGACAAGGTGGTGCTGGCGGTCCCGATCGGCCCAGACGACATCGTGGCGAGATT 
CGCCGGGTACGCCGATGAGGTGGTGTGTTTGGCGACGCCGGCGTTGTTCTTC3GCCGTCGGGCAGGGTTACCGCAACTT 
CACCCAGACCTCCGACGAAGAAGTGGTGGCGTTTTCTGGATCGTGCTC / ecn , n „ n .... 

{ocU ID NO. 111) 

Clone Rvl55 

:::::::::::: : Rvl55SP6 .seq: :::::::::::: 

ATACTCyVAGCTTTTCCCGTCCGTCATCGCCCAAGCGCGTGAGGCCGAAGCGGCTGGTTACI^CTCCCTGTTTGTGATG 

gaccacttctaccaactgcccatgttggggacgcccgaccagccgatgctggaggcctacac<;gcccttggtgcgct<; 

GCCACGGCGACCGAGCGGCTGCAACTGGGCGCGTTGGTGACCGGCAATACCTACCGCAGCCCGACCCTGCTGGCAAAG 
ATC^TCACCACGCTCGACGTGGTTAGCGCCGGTCGAGCGATCCTCGGC^TTGGACCCGGTTGGTTTGAGCTG 
CGCCAGCTCGGCTTCGAGTTCGGCACTTTCAGTGACCGGTTCAACCGGCTCGAANAGGCGCTACAGATCCTCGAGCCA 
ATGGTCAAGGGTGAGCGCCAACGTTTTTCGGCGATTGGTACCCACCGA (SE q |q no 112) 

::::::::::::: Rvl55T7 . seq: :::::::::::: 

C<3GCCACCGGGGCCACTCCGCACAATCTGTACCCGACCAAGATCTACACCATCGAATAC<;ACGGCGTCGCCGACTTTC 
CGCGGTACCCGCTCAACTTTGTGTCGACCCTCAACGC^^ 

TGACGCCGGAACAAATTGACGC*GrcGTTCCGCTGACC^^ 
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GCACGGAGAACCTGCCGCTGCTAGAGCCACTGCGATCGGTGCCGATCGTGGGGAACCCACTGGCGAACCTGGTTCAAC 
CAAACTTGAAGGTGATTGTTAACCTGGGCTACGGCGACCCGGCCTATGGTTATTCGACCTCGCCGCCCAATGTTGCGA 
CTCCGTTCGGGTTGTTCCCAGAGGTCAGCCCGGTCGTCATCGCCGACGCTCTCGTCGCCGGGACCAGCAGGGAATCGG 
CGATTTCGCCTACA (S£Q jq NO. 113) 



Clone Rvl56 

:::::::::::: :Rvl56SP6. seq: :::::::::::: 

ATACTCAAGCTTGGGGTGGCGCTGTCGGTCGGTGTGCTTGGCGGCGTCGGTATCAACACCGCCCACGAAATGGGGCAC 
AAGAAGGATTCGCTGGAGCGGTGGCTGTCCAAAATCACCCTCGCCCAGACCTGCTACGGGCACTTCTACATCGAGCAC 
AACCGTGGCCATCACNTCCGGGTGTCCACACCGGAGGACCCGGCGTCGGCGCGGTTCGGCGAAACGTTGTGGGAGTTC 
CTGCCCCGCAGTGTTATCGGCGGCTTGCGCTCGGCCGTTCATTTGGAGGCCCAACGGCTGCGTCGGCrC<5GCGTCAGC 
CCCTGGAATCCCATGACGTATCTGCGCAACGACGTGCNCAACNCGTGGCTGATGTCNGTGGTGTTGTGGGGTGGGC 

(SEQ ID NO. 114) 

Rvl56T7 . seq-: :::::::::::: 
TCGCGACCGCACCGCGGCGAACGCTCAAAGGCACCTACTG ^ 
CCGACCCCGCCCGAGGTCCTGGCCGTTACCACCGAACGGGCGA^CGGGAGTCT 

GTGCATGGGCGGAGTTGTTCCGCCACTTCGTCGATGACGGGGTCGATCCATTCGAGGTCCGTCGCCGCGTCGGTCGAG 
TGGCGGTCACACTCCAGGTACTCGACCTCACAGACGAGAGGACTCGATCCCATCTAGGTGTGGACGAAACAGATCTTC 
TGTCCGACGACTACACCACCACCCAGGCCATCGCCGCCGCCCGCGATGCCAACTTCGACGCCGTACTGGCCCCGGCGG 
CGGCGCTCCCCGGTTGTCAAACACTTTGCCGTGTTCGTTCACGCACTGCCCAACATCGAGCCCGA^ggQ |Q |\(0 115) 



Clone Rvl57 

:::::::::::: : Rvl57SP6 , seq : :::::::::::: 

ATGAAATAAGAAGAGC^C^TCCCTCAGTCGGTTATCATCACTAGCGCTCGCCGCACCCGTGTAACCGATCATAGCGAG 
CGAACTGGCGAGGAAGCAAAGAATATCTGTTCTGTCAGATAGCTCTTACGCTCAGCGCAAGAAGAAATATCCCCCGCG 
GGAACAACTCCAGGTAGAGGTACACACGCGGATAGCCAATTCAGAGTAATAAACTGT^ 

GATGACGAACTAC^CCCCGATATCCGGTCACATGACGAAGGGAAAGAGAAGGATATCATCTGTGACAAACTGCCCTCA 
AATTTGGCTTCCTTAA (SEQ ID NO. 116) 



Clone Rvl59 

::::::::::::: Rvl59SP6 . seq: :::::::::::: 

ATACTCAAGCTTGTCGAACTCCTTCTTGAATACCGGCCGGCCATCCACAGATGCCCGGAAGAACTTCCAGGTACCCAT 
GGCGGCTGGATCAGGGGGCGGCACAGTTGGTCTTGTCCTGCCTCGAGTGGCGTCGTTGTCCGGCTTGGACGGGGCTCC 
GACGGTACCGGAGGGC^GCGACAAAACACTTATGCACTTGGGCGACCCGCCGAGACGGTGCGACACCCATCCCGACGG 
CACAAGCTCAGCCGCGGCCGCTCTTGTTCTTCGTCGGATCGACATTCACCCACTTCTGACCGGGCTTGGGCGAAGGAA 
GCAGAA {SEQ | D N0 . 117) 

:::::::::::: :Rvl59T7 .seq: :::::::::::: 

GGTATAGTCGCTGACCGGTGCAGGTTTCGACAATGTGGTGCCGGTTCGGCGGCTACGTGCCATCGAGACACTGGCGCA 
GGCTATCGCACCCGTTATCGGCTACGAGCAAATCGCGGTATGCGTTCTTGAGCATGAGTCGGCGACCGTCGTCATGGT 
CGAC^CCCACGACGGAAAGACGCAGATCGCCGTCAAGCATGTGTGCCGCGGATT^ 

CGGCATGTTTGGTCGCGATGCCTGGCGCCCGGCCGGCGTGGTCGTGGTCGGCTCGGATAGCGAGGTCAGCGAATTCTC 
GTGGCAGCTCGAAAGGGTCCTGCCGGTGCCXSGTCTTTGCGaWVCGATGGCGCAGGTTACGGTCGCGCGGGGTGCGGC 
CCTGGCGGCGGCCCA ^gEQ ID NO. 118) 



Clone Rvl5 

:::::::::::: :Rvl5SP6D2.seq: :::::::::::: 

GACACTATATNATACTCAAGCTTCAGGTCAATGTGCGCCAAGCCCTGACGCTGGCCGAC<^GGCCACCGCCGCCGGAN 
CCCTNTCTAGA (SEQ | D NO. 119) 

::::::::::::: Rvl 5T7 . seq ::::::::::::: 

CTGTAGCCACCTGTTGCCATCCCCGTCATGCCCGACTCTGGTCATCTCGGATCCGCTGACACCCCGCTAAGGCTGCTC 
CTCTCGGTGCATTACCTCACCGACGGCGAACNCCCCCAGCTTTACGACTATCCGGATGACGGCACCTGGTTGCCGGCT 
AACTTCACCGTCAGCTTGGACGGCGGC<3CTACCGTCGATGGCGCCAGCGGGGCGATGGCCGGGCCCGGCGACCGATTC 
GTCNTCANCCTGTCGCGTGAACTTGCCGACGTCATCGTGGTCGGTGTG^GCACCGTGCGCATT<yVGGGCTACTCCGGC 
GTCCGGATGGGTGTCGTCAAGCGCCCGCACCGGCAGGCCCGA (SEQ ID NO. 120) 



